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ABSTRACTS ON VIRGIN COCONUT OIL 

 

Insulinotropic potency of lauric acid: a metabolic rationale for medium 

chain fatty acids (MCF) in TPN formulation. 
 

Garfinkel M, Lee S, Opara EC, Akwari OE. 

 

Department of Surgery, Duke University Medical School, Durham, North Carolina 

27710. 

 

The need for a better lipid system to satisfy the fuel requirements of patients while 

avoiding the adverse effects of current systems has led to suggestions that medium chain 

fatty acids (MCFs) be incorporated into TPN-lipid emulsions. Since clinical situations 

requiring TPN are associated with metabolic processes mediated by insulin, in the present 

study we have therefore examined the effects of a variety of medium chain fatty acids on 

insulin release. Using an isolated perifused mouse islet model, various doses of medium 

chain fatty acids and the essential fatty acid, linoleic acid, were tested and compared. The 

possibility of an additive effect of an insulinotropic MCF and linoleate when both are 

provided together was also examined. Effluent perifusate samples collected on ice during 

these experiments were assayed for insulin by radioimmunoassay. It was found that the 

ability of 5 mM of a given MCF to stimulate insulin secretion was dependent upon its 

chain length. Thus, while adipic acid (C6) had no effect, Caprylic acid (C8) had a 

minimal effect that was not statistically significant, but capric acid (C10) and lauric acid 

had very potent effects that were of the same magnitude to the effect of linoleate on 

insulin secretion. When insulin output was assessed as the mean integrated area under the 

curve during a 20-min perifusion, 5 mM lauric acid enhanced insulin secretion from a 

basal 7351 +/- 666 pg to 15,756 +/- 1680 pg (P less than 0.01, n = 5). In the same 

experiments, 5 mM linoleic acid stimulated insulin release to 11,260 +/- 867 pg (P less 

than 0.05). When C12 and linoleate were added together, each at a submaximally 

effective concentration of 2.5 mM, insulin output was 12,712 +/- 1011 pg (P less than 

0.05, n = 5), which was not statistically different from the values obtained when the islets 

were perifused with 5 mM of each fatty acid alone.(ABSTRACT TRUNCATED AT 250 

WORDS) 

 

J Surg Res. 1992 Apr;52(4):328-33. 

 

Beneficial effects of virgin coconut oil on lipid parameters and in vitro 

LDL oxidation. 
 

Nevin KG, Rajamohan T. 

 

Department of Biochemistry, University of Kerala, Kariavattom, Thiruvananthapuram 

http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&itool=pubmed_Abstract&term=%22Garfinkel+M%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&itool=pubmed_Abstract&term=%22Lee+S%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&itool=pubmed_Abstract&term=%22Opara+EC%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&itool=pubmed_Abstract&term=%22Akwari+OE%22%5BAuthor%5D
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695 581, India. 

 

OBJECTIVES: The present study was conducted to investigate the effect of consumption 

of virgin coconut oil (VCO) on various lipid parameters in comparison with copra oil 

(CO). In addition, the preventive effect of polyphenol fraction (PF) from test oils on 

copper induced oxidation of LDL and carbonyl formation was also studied. DESIGN 

AND METHODS: After 45 days of oil feeding to Sprague-Dawley rats, several lipid 

parameters and lipoprotein levels were determined. PF was isolated from the oils and its 

effect on in vitro LDL oxidation was assessed. RESULTS: VCO obtained by wet process 

has a beneficial effect in lowering lipid components compared to CO. It reduced total 

cholesterol, triglycerides, phospholipids, LDL, and VLDL cholesterol levels and 

increased HDL cholesterol in serum and tissues. The PF of virgin coconut oil was also 

found to be capable of preventing in vitro LDL oxidation with reduced carbonyl 

formation. CONCLUSION: The results demonstrated the potential beneficiary effect of 

virgin coconut oil in lowering lipid levels in serum and tissues and LDL oxidation by 

physiological oxidants. This property of VCO may be attributed to the biologically active 

polyphenol components present in the oil. 

 

Clin Biochem. 2004 Sep;37(9):830-5. 

A diet rich in coconut oil reduces diurnal postprandial variations in 

circulating tissue plasminogen activator antigen and fasting lipoprotein (a) 

compared with a diet rich in unsaturated fat in women. 
 

Muller H, Lindman AS, Blomfeldt A, Seljeflot I, Pedersen JI. 
 

University College of Akershus, 1356 Bekkestua, Norway. hanne.muller@ihf.nlh.no 

 

The effects of high and low fat diets with identical polyunsaturated/saturated fatty acid 

(P/S) ratios on plasma postprandial levels of some hemostatic variables and on fasting 

lipoprotein (a) [Lp(a)] are not known. This controlled crossover study compared the 

effects of a high fat diet [38.4% of energy (E%) from fat; HSAFA-diet, P/S ratio 0.14], a 

low fat diet (19.7 E% from fat; LSAFA-diet, P/S ratio 0.17), both based on coconut oil, 

and a diet with a high content of monounsaturated fatty acids (MUFA) and PUFA (38.2 

E% from fat; HUFA-diet, P/S ratio 1.9) on diurnal postprandial levels of some hemostatic 

variables (n = 11) and fasting levels of Lp(a) (n = 25). The postprandial plasma 

concentration of tissue plasminogen activator antigen (t-PA antigen) was decreased when 

the women consumed the HSAFA-diet compared with the HUFA-diet (P = 0.02). Plasma 

t-PA antigen was correlated with plasminogen activator inhibitor type 1 (PAI-1) activity 

when the participants consumed all three diets (Rs = 0.78, P < 0.01; Rs = 0.76, P < 0.01; 

Rs = 0.66, P = 0.03; on the HSAFA-, the LSAFA- and the HUFA-diet, respectively), 

although the diets did not affect the PAI-1 levels. There were no significant differences in 

postprandial variations in t-PA activity, factor VII coagulant activity or fibrinogen levels 

due to the diets. Serum fasting Lp(a) levels were lower when women consumed the 

HSAFA-diet (13%, P < 0.001) and tended to be lower when they consumed the LSAFA-

diet (5.3%, P = 0.052) than when they consumed the HUFA-diet. Serum Lp(a) 

concentrations did not differ when the women consumed the HSAFA- and LSAFA-diets. 

In conclusion, our results indicate that a coconut oil-based diet (HSAFA-diet) lowers 

postprandial t-PA antigen concentration, and this may favorably affect the fibrinolytic 

system and the Lp(a) concentration compared with the HUFA-diet. The proportions of 
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dietary saturated fatty acids more than the percentage of saturated fat energy seem to 

have a beneficial influence on Lp(a) levels. 

 

J Nutr. 2003 Nov;133(11):3422-7. 

Cholesterol, coconuts, and diet on Polynesian atolls: a natural experiment: 

the Pukapuka and Tokelau island studies. 
 

Prior IA, Davidson F, Salmond CE, Czochanska Z. 
 

Two populations of Polynesians living on atolls near the equator provide an opportunity 

to investigate the relative effects of saturated fat and dietary cholesterol in determining 

serum cholesterol levels. The habitual diets of the toll dwellers from both Pukapuka and 

Tokelau are high in saturated fat but low in dietary cholesterol and sucrose. Coconut is 

the chief source of energy for both groups. Tokelauans obtain a much higher percentage 

of energy from coconut than the Pukapukans, 63% compared with 34%, so their intake of 

saturated fat is higher. The serum cholesterol levels are 35 to 40 mg higher in Tokelauans 

than in Pukapukans. These major differences in serum cholesterol levels are considered 

to be due to the higher saturated fat intake of the Tokelauans. Analysis of a variety of 

food samples, and human fat biopsies show a high lauric (12:0) and myristic (14:0) 

content. Vascular disease is uncommon in both populations and there is no evidence of 

the high saturated fat intake having a harmful effect in these populations. 

 

Am J Clin Nutr. 1981 Aug;34(8):1552-61. 

The role of coconut and coconut oil in coronary heart disease in Kerala, 

south India. 
 

Kumar PD. 
 

Department of Medicine, Medical College, Kerala, South India. 

 

Coronary heart disease (CHD) is common in India and, recently, an increase in the 

incidence of CHD was reported from the South Indian state of Kerala. The traditional 

Indian diet is low in fat content. The high incidence of CHD in Indians is, therefore, in 

contrast to western studies that have correlated high fat, saturated fat and cholesterol 

intake to CHD. Consumption of coconut and coconut oil that contain high amounts of 

saturated fat and are thought to be strongly atherogenic, are believed to be one of the 

main reasons for the high incidence of CHD in Kerala. To explore this presumed link, we 

studied 32 CHD patients and 16 age and sex matched healthy controls. Consumption of 

coconut and coconut oil was found to be similar in both groups. The groups did not differ 

in the fat, saturated fat and cholesterol consumption. The results imply no specific role 

for coconut or coconut oil in the causation of CHD in the present set of Indian patients 

from Kerala. The exact reason for the high and increasing incidence of CHD among 

Indians is still unknown. 

 

Publication Types:  

 Clinical Trial  

 Controlled Clinical Trial  
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Trop Doct. 1997 Oct;27(4):215-7. 

[Wound management with coconut oil in Indonesian folk medicine] 

 

[Article in German] 

 

Sachs M, von Eichel J, Asskali F. 
 

Klinik fur Allgemein- und Gefasschirurgie, Klinikum der Johann-Wolfgang Goethe-

Universitat, Theodor-Stern-Kai 7, 60596 Frankfurt am Main. 

 

The medical plants which are used to treat wounds and injuries by the ethnic group of 

Ngada on Flores, an Eastern Indonesian island, will be presented. Additionally, the 

coconut oil used to treat wounds and to conserve medicinal plants will be analysed 

biochemically. The people of Ngada use the following plants for wound treatment: seeds 

of the betel nut (Areca catechu L.), fruits of papaya (Carica papaya L.), leaves of the 

Indian Hydrocotyle (Centelle asiatica L.), the rhizome of turmeric (Curcuma domestica 

Val. and Curcumara xanthorrhiza Roxb.), leaves of betel (Piper betel L.). Coconut oil is 

particularly useful because of its biochemical structure: unlike olive oil and animal fatty 

tissue, it consists of short-chained and saturated fatty acids. These qualities in coconut oil 

prevent it from becoming oxidized and rancid, thus making it suitable for the preservation 

of medicinal plants and for wound treatment. 

 

Chirurg. 2002 Apr;73(4):387-92. 

Energy restriction with high-fat diet enriched with coconut oil gives higher 

UCP1 and lower white fat in rats. 
 

Portillo MP, Serra F, Simon E, del Barrio AS, Palou A. 
 

Nutrition and Food Science, University of Basc Country, Vitoria, Spain. 

 

OBJECTIVE: To investigate the effects of overfeeding on a high fat diet, enriched in 

coconut oil, and the influence of food restriction on the uncoupling protein (UCP1) 

expression and on body fat content. DESIGN AND SUBJECTS: In experiment I, female 

Wistar rats were fed ad libitum either a normal-fat diet (control group, C) or a high-fat 

diet (HF), enriched in coconut oil, for 7 weeks. In experiment II, HF rats after finishing 

experiment I were fed (for 3 weeks) either the normal-fat diet (group CAHF, Control 

After High Fat) or food restricted diets which provided 60% of the energy intake of group 

CAHF: a group fed a low-energy, normal-fat diet (LENF) and another fed a low-energy, 

high-fat diet (LEHF). MEASUREMENTS: Body and fatty depot weights. Food intake. 

Protein and UCP1 levels of interscapular brown adipose tissue. RESULTS: High-fat diet 

feeding promoted an increase in body fat content, body weight and UCP1 levels. Energy 

restriction induced similar body weight reduction in groups LENF and LEHF. However, 

some adipose depots were more strongly reduced in the rats fed the high-fat diet enriched 

in coconut oil (group LEHF) than in the rats fed the normal-fat diet (Group LENF). 

Specific UCP1 was 2.0 (group LENF) and 3.4 (group LEHF) times higher than in 

controls (group CAHF). CONCLUSION: The coconut-oil enriched diet is effective in 

stimulating UCP1 expression during ad libitum feeding and in preventing its down 

regulation during food restriction, and this goes hand in hand with a decrease of the white 

fat stores. 
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Int J Obes Relat Metab Disord. 1998 Oct;22(10):974-9. 

Intestinal adaptation in short bowel syndrome without tube feeding or 

home parenteral nutrition: report of four consecutive cases. 
 

Sales TR, Torres HO, Couto CM, Carvalho EB. 

 

Gastroenterology, Nutrition, and Digestive Surgery Unit, University Hospital, Federal 

University of Minas Gerais, Belo Horizonte, Brazil. 

 

Because home total parenteral nutrition (TPN) is not available to most of the Brazilian 

population, an alternative treatment for short bowel syndrome was evaluated. Four 

patients ages 40-65 y (mean: 53.75 +/- 10.59), three with mesenteric thrombosis, and one 

with Crohn's disease were studied. The average length of the remaining small bowel in 

these patients was 54.5 +/- 6.4 cm; the ileocecal valve was preserved in 3 cases. A 

progressive step diet was used for intestinal adaptation. Administration of pectin was 

started at the beginning of the special oral diet (step 1), followed by medium-chain 

triacylglycerols (MCTs) and complex, nonfermentable sugars (step 2); coconut oil (47% 

MCTs) and simple sugars (step 3); and long-chain triacylglycerols and lactose (step 4). 

TPN was interrupted at step 3 or 4 when the energy content of the diet reached 150% of 

the patient's resting energy expenditure, if serum albumin and weight were stable or 

increasing, and if the frequency, amount, and consistency of stools remained unchanged. 

Nutritional follow-up showed that patients responded well to this approach; also, patients 

returned to their previous professional activities. Thus, enteral formulas were not 

essential for gastrointestinal adaptation. Home TPN should not be indicated on the basis 

of strict criteria, but rather when a patient fails to adapt to a progressive, special oral diet. 

 

Publication Types:  

 Case Reports 

Nutrition. 1998 Jun;14(6):508-12. 

Results of use of metformin and replacement of starch with saturated fat 

in diets of patients with type 2 diabetes. 
 

Hays JH, Gorman RT, Shakir KM. 
 

Christiana Care Health Services, Inc., Cardiology Research, Newark, Delaware 19718, 

USA., 

 

OBJECTIVE: To improve glycemic control by substituting saturated fat for starch, to 

identify any adverse effect on lipids masked by the extensive use of metformin and lipid-

lowering drugs, and to attempt to separate dietary effects from effects of multiple drugs. 

METHODS: We undertook a retrospective review of medical records of patients who 

completed 1 year of follow-up after dietary prescription. The study subjects included 151 

patients in the diet group (whose dietary instructions included high saturated fat but 

starch avoidance) and 132 historical control subjects (who were allowed unlimited 

monounsaturated fat but had restriction of starch in their diets). RESULTS: Hemoglobin 

A1c (HbA1c) levels improved in both study groups (-1.4 +/- 0.2% [P<0.001]; 95% 

confidence interval [CI], -1.9 to -0.9). Use of metformin was associated with a decrease 

in HbA1c (-0.12 +/- 0.003%/mo [P<0.001]; 95% CI, -0.17 to -0.07). The diet group had 
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an additional decrease of -0.7 +/- 0.2% (P<0.001; 95% CI, -1.1 to -0.3). Weight increase 

was associated with the use of insulin (+0.3 +/- 0.07 kg/mo [P<0.001]; 95% CI, 0.2 to 

0.5), sulfonylurea (+0.18 +/- 0.06 kg/mo [P<0.01]; 95% CI, 0.05 to 0.30), and 

troglitazone (+0.7 +/- 0.2 kg/mo [P<0.005]; 95% CI, 0.3 to 1.2). Although not 

statistically significant, metformin therapy showed a trend for weight loss (-0.14 +/- 0.08 

kg/mo; P = 0.07). An additional weight loss was noted in the diet group (-2.65 +/- 0.62 kg 

[P<0.001]; 95% CI, -3.87 to -1.44). Hydroxymethylglutaryl-coenzyme A reductase 

inhibitor use was associated with reduced total cholesterol level (-1.7 +/- 0.6 mg/dL per 

month [P<0.005]; 95% CI, -2.9 to -0.5). The diet group had an additional decrease of -

13.0 +/- 4.5 mg/dL (P<0.001; 95% CI, -21.9 to -4.1). No significant effect of the diet on 

triglyceride, low-density lipoprotein, or high-density lipoprotein levels was detected. 

CONCLUSION: Addition of saturated fat and removal of starch from a high-

monounsaturated fat and starch-restricted diet improved glycemic control and were 

associated with weight loss without detectable adverse effects on serum lipids. 

 

Endocr Pract. 2002 May-Jun;8(3):177-83. 

Consumption of a Solid Fat Rich in Lauric Acid Results 

in a More Favorable Serum Lipid Profile in Healthy 

Men and Women than Consumption of a Solid Fat Rich 

in trans-Fatty Acids1  

Nicole M. de Roos
*2

, Evert G. Schouten
*
 and Martijn B. Katan

*,
  

*
 Division of Human Nutrition and Epidemiology, Wageningen University, Wageningen, 

the Netherlands and The Wageningen Center for Food Sciences, Wageningen, the 

Netherlands  

2To whom correspondence should be addressed at Division of Human Nutrition and Epidemiology, 

Wageningen University, Bomenweg 2, 6703 HD Wageningen, or P.O. Box 8129, 6700 EV Wageningen, 

the Netherlands. E-mail: nicole.deroos@staff.nutepi.wau.nl  

Solid fats are used in food manufacturing to provide texture
 
and firmness to foods. Such 

fats are rich in either saturated
 
or trans-fatty acids, both of which increase the risk of 

coronary
 
heart disease. Epidemiological and experimental studies suggest

 
that trans-fatty 

acids increase risk more than do saturates
 
because they lower serum high density 

lipoprotein (HDL) cholesterol.
 
However, there appear to be differences between saturates 

in
 
their effect on HDL cholesterol. We investigated whether the consumption

 
of a solid 

fat rich in lauric acid (C12:0) would result in a
 
more favorable blood lipid profile than the 

consumption of a
 
solid fat rich in trans-fatty acids. We fed 32 healthy men and women

 

two controlled diets in a 2 x 4-wk randomized crossover design.
 
The diets consisted of a 

background diet supplemented with margarines.
 
In the trans-diet, 9.2% of energy was 

provided by trans-fatty
 
acids and 12.9% by saturated fatty acids. In the Sat-diet, energy

 

intake was 0% from trans-fatty acids and 22.9% from saturated
 
fatty acids. Lauric acid 

composed one third of all saturates
 
in the Sat-diet. Serum HDL cholesterol was 0.36 

mmol/L lower
 
at the end of the trans-diet than at the end of the Sat-diet

 
(95% confidence 

interval, -0.46 to -0.26), whereas serum low
 
density lipoprotein cholesterol and 

triglyceride concentrations
 
remained stable. Serum total cholesterol was 0.31 mmol/L 

(95%
 
confidence interval, -0.48 to -0.14) lower at the end of the trans-diet

 
than at the end 

http://www.nutrition.org/cgi/content/full/131/2/242#FN1#FN1
mailto:nicole.deroos@staff.nutepi.wau.nl
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of the Sat-diet. Consumption of a solid fat
 
rich in lauric acid gives a more favorable 

serum lipoprotein
 
pattern than consumption of partially hydrogenated soybean oil

 
rich in 

trans-fatty acids. Thus, solid fats rich in lauric acids,
 
such as tropical fats, appear to be 

preferable to trans-fats
 
in food manufacturing, where hard fats are indispensable. 

 

J Nutr. 2001 Feb;131(2):242-5. 

Effect of fatty acids on arenavirus replication: inhibition of virus 

production by lauric acid. 
 

Bartolotta S, Garcia CC, Candurra NA, Damonte EB. 
 

Laboratorio de Virologia, Departamento de Quimica Biologica, Facultad de Ciencias 

Exactas y Naturales, Universidad de Buenos Aires, Ciudad Universitaria, Buenos Aires, 

Argentina. 

 

To study the functional involvement of cellular membrane properties on arenavirus 

infection, saturated fatty acids of variable chain length (C10-C18) were evaluated for 

their inhibitory activity against the multiplication of Junin virus (JUNV). The most active 

inhibitor was lauric acid (C12), which reduced virus yields of several attenuated and 

pathogenic strains of JUNV in a dose dependent manner, without affecting cell viability. 

Fatty acids with shorter or longer chain length had a reduced or negligible anti-JUNV 

activity. Lauric acid did not inactivate virion infectivity neither interacted with the cell to 

induce a state refractory to virus infection. From mechanistic studies, it can be concluded 

that lauric acid inhibited a late maturation stage in the replicative cycle of JUNV. Viral 

protein synthesis was not affected by the compound, but the expression of glycoproteins 

in the plasma membrane was diminished. A direct correlation between the inhibition of 

JUNV production and the stimulation of triacylglycerol cell content was demonstrated, 

and both lauric-acid induced effects were dependent on the continued presence of the 

fatty acid. Thus, the decreased insertion of viral glycoproteins into the plasma membrane, 

apparently due to the increased incorporation of triacylglycerols, seems to cause an 

inhibition of JUNV maturation and release. 

 

Arch Virol. 2001;146(4):777-90. 

Consumption of an oil composed of medium chain triacyglycerols, 

phytosterols, and N-3 fatty acids improves cardiovascular risk profile in 

overweight women. 
 

Bourque C, St-Onge MP, Papamandjaris AA, Cohn JS, Jones PJ. 
 

School of Dietetics and Human Nutrition, McGill University, Ste-Anne-de-Bellevue, 

Quebec, Canada. 

 

Medium chain triacylglycerols (MCT) have been suggested as efficacious in weight 

management because they possess greater thermogenic qualities relative to long chain 

triacylglycerols; however, MCT may also increase circulating lipid concentrations, 

possibly increasing risk of cardiovascular disease (CVD). The present objective was to 

examine the effect of a diet supplemented with a functional oil (FctO) composed of 

energy expenditure-enhancing MCT (50% of fat), cholesterol-lowering phytosterols (22 

mg/kg body weight), and triacylglycerol-suppressing n-3 fatty acids (5% of fat), versus a 

javascript:AL_get(this,%20'jour',%20'J%20Nutr.');
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beef tallow-based diet (BT), on plasma lipid and aminothiol concentrations. In a 

randomized, single-blind, crossover design, partially-inpatient trial, 17 overweight 

women consumed each oil as part of a controlled, supervised, targeted energy balance 

diet for 27 days, with 4 or 8 weeks of washout between phases. Mean plasma total 

cholesterol concentration was lower (P <.0001), by 9.1%, on FctO (4.37 +/- 0.20 

mmol/L) versus BT (4.80 +/- 0.20 mmol/L). Mean plasma low-density lipoprotein (LDL) 

cholesterol was also lower (P <.0001) following FctO (2.39 +/- 0.15 mmol/L) versus BT 

(2.86 +/- 0.16 mmol/L), representing a 16.0% difference between diets. High-density 

lipoprotein (HDL) cholesterol and circulating triacylglycerol concentrations remained 

unaffected by treatment. Ratios of HDL:LDL and HDL:total cholesterol were higher (P 

<.01) by 22.0% and 11.0%, respectively, on FctO versus BT. Plasma total homocysteine 

remained unchanged with FctO, but decreased (P <.05) with control, hence higher (P 

<.05) end points were observed with FctO (6.95 +/- 0.33 micromol/L) versus BT (6.27 

+/- 0.28 micromol/L). Plasma glutathione increased (P <.05) by 0.44 micromol/L with 

FctO supplementation. In conclusion, despite equivocal effects on homocysteine levels, 

consumption of a functional oil composed of MCT, phytosterols, and n-3 fatty acids for 

27 days improves the overall cardiovascular risk profile of overweight women. 

 

Publication Types:  

 Clinical Trial  

 Randomized Controlled Trial  

Metabolism. 2003 Jun;52(6):771-7. 

Medium-chain oil reduces fat mass and down-regulates expression of 

adipogenic genes in rats. 
 

Han J, Hamilton JA, Kirkland JL, Corkey BE, Guo W. 

 

Obesity Research Center, Boston University School of Medicine, Boston, Massachusetts, 

USA. 

 

OBJECTIVE: To test the hypothesis that adipose tissue could be one of the primary 

targets through which medium-chain fatty acids (MCFAs) exert their metabolic 

influence. RESEARCH METHODS AND PROCEDURES: Sprague-Dawley rats were 

fed a control high-fat diet compared with an isocaloric diet rich in medium-chain 

triglycerides (MCTs). We determined the effects of MCTs on body fat mass, plasma 

leptin and lipid levels, acyl chain composition of adipose triglycerides and phospholipids, 

adipose tissue lipoprotein lipase activity, and the expression of key adipogenic genes. 

Tissue triglyceride content was measured in heart and gastrocnemius muscle, and whole 

body insulin sensitivity and glucose tolerance were also measured. The effects of MCFAs 

on lipoprotein lipase activity and adipogenic gene expression were also assessed in vitro 

using cultured adipose tissue explants or 3T3-L1 adipocytes. RESULTS: MCT-fed 

animals had smaller fat pads, and they contained a considerable amount of MCFAs in 

both triglycerides and phospholipids. A number of key adipogenic genes were down-

regulated, including peroxisome proliferator activated receptor gamma and 

CCAAT/enhancer binding protein alpha and their downstream metabolic target genes. 

We also found reduced adipose tissue lipoprotein lipase activity and improved insulin 

sensitivity and glucose tolerance in MCT-fed animals. Analogous effects of MCFAs on 

adipogenic genes were found in cultured rat adipose tissue explants and 3T3-L1 
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adipocytes. DISCUSSION: These results suggest that direct inhibitory effects of MCFAs 

on adiposity may play an important role in the regulation of body fat development. 

 

Obes Res. 2003 Jun;11(6):734-44. 

An enteral therapy containing medium-chain triglycerides and hydrolyzed 

peptides reduces postprandial pain associated with chronic pancreatitis. 
 

Shea JC, Bishop MD, Parker EM, Gelrud A, Freedman SD. 
 

Department of Medicine, Beth Israel Deaconess Medical Center, Harvard Medical 

School, Boston, Mass 02215, USA. 

 

BACKGROUND/AIM: Pain in patients with chronic pancreatitis is difficult to manage. 

We examined if an enteral formulation containing medium-chain triglycerides (MCT) 

and hydrolyzed peptides would (1) minimally stimulate the exocrine pancreas by blunting 

cholecystokinin release and (2) decrease pain in patients with chronic pancreatitis. 

METHODS: In the first part of the study, on separate days, 6 healthy controls consumed 

a standard enteral formulation, an enteral formulation containing MCT and hydrolyzed 

peptides, and a high-fat meal. Baseline and postprandial plasma cholecystokinin (CCK) 

concentrations were analyzed. Subsequently, 8 patients with chronic pancreatitis were 

enrolled and instructed to complete a visual analog pain assessment for a baseline period 

of 2 weeks followed by three cans per day of the enteral formulation containing MCT and 

hydrolyzed peptides for 10 weeks. RESULTS: Mean CCK levels for our control subjects 

were 0.46 +/- 0.29 pM at baseline, 10.75 +/- 0.45 pM in response to the high-fat meal, 

and 7.9 +/- 1.25 pM in response to the standard enteral formulation. Of note, CCK levels 

were 1.43 +/- 0.72 pM in response to the enteral supplement containing MCT and 

hydrolyzed peptides. In patients with chronic pancreatitis, the average improvement in 

pain scores from baseline to the conclusion of the study was 61.8% (p = 0.01). This 

corresponded to a clinical improvement in 6 of the 8 patients. CONCLUSIONS: A 

complete enteral supplement containing MCT and hydrolyzed peptides minimally 

increases plasma CCK levels. This therapy may be effective in reducing postprandial 

pain associated with chronic pancreatitis. Copyright 2003 S. Karger AG, Basel and IAP 

 

Pancreatology. 2003;3(1):36-40. 

Protective effects of medium-chain triglycerides on the liver and gut in rats 

administered endotoxin. 
 

Kono H, Fujii H, Asakawa M, Yamamoto M, Matsuda M, Maki A, Matsumoto Y. 

 

First Department of Surgery, Yamanashi Medical University, Yamanashi, Japan. 

hkouno@res.yamanashi-med.ac.jp 

 

OBJECTIVE: To determine if medium-chain triglycerides (MCTs) prevent organ injuries 

and mortality in rats administered endotoxin and to investigate effects of MCT on the gut. 

SUMMARY BACKGROUND DATA: Since dietary MCTs prevent alcohol-induced 

liver injury by inhibiting activation of Kupffer cells in the enteral feeding model, the 

authors hypothesized that MCT could prevent deleterious conditions in endotoxemia. 

METHODS: After a preliminary experiment determined the optimal dose of MCT, rats 

were given MCT (5 g/kg per day) or the same dose of corn oil by gavage daily for 1 

week. Then, lipopolysaccharide (LPS) was administered intravenously and survival was 
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assessed for the next 24 hours. For analysis of mechanisms, rats were killed 9 hours after 

LPS injection and serum and liver sections were collected. To investigate effects of MCT 

on the gut, pathologic change, permeability, and microflora were assessed. Kupffer cells 

isolated by collagenase digestion and differential centrifugation were used for endotoxin 

receptor CD14 immunoblotting, phagocytic index, and TNF-alpha production assay. 

RESULTS: All rats given corn oil died after LPS administration; however, this mortality 

was prevented by MCT in a dose-dependent manner. Rats given corn oil showed liver 

injury after LPS administration. In contrast, MCT prevented this pathologic change 

nearly completely. MCT blunted CD14 expression on the Kupffer cells and TNF-alpha 

production by isolated Kupffer cells; however, there were no differences in phagocytic 

index between the two groups. The length of the intestinal epithelium was increased in 

the MCT group compared to the corn oil group. Further, after LPS administration, 

increases in gut permeability and injury were prevented by MCT. Importantly, MCT also 

prevented hepatic energy charge and gut injuries in this condition. CONCLUSIONS: 

Enteral feeding using MCT could be a practical way of protecting the liver and intestine 

during endotoxemia. 

 

Publication Types:  

 Evaluation Studies 

Ann Surg. 2003 Feb;237(2):246-55. 

Medium-chain triglycerides increase energy expenditure and decrease 

adiposity in overweight men. 
 

St-Onge MP, Ross R, Parsons WD, Jones PJ. 

 

School of Dietetics and Human Nutrition, McGill University, Ste-Anne-de-Bellevue, 

Quebec, Canada. 

 

OBJECTIVE: The objectives of this study were to compare the effects of diets rich in 

medium-chain triglycerides (MCTs) or long-chain triglycerides (LCTs) on body 

composition, energy expenditure, substrate oxidation, subjective appetite, and ad libitum 

energy intake in overweight men. RESEARCH METHODS AND PROCEDURES: 

Twenty-four healthy, overweight men with body mass indexes between 25 and 31 

kg/m(2) consumed diets rich in MCT or LCT for 28 days each in a crossover randomized 

controlled trial. At baseline and after 4 weeks of each dietary intervention, energy 

expenditure was measured using indirect calorimetry, and body composition was 

analyzed using magnetic resonance imaging. RESULTS: Upper body adipose tissue (AT) 

decreased to a greater extent (p < 0.05) with functional oil (FctO) compared with olive oil 

(OL) consumption (-0.67 +/- 0.26 kg and -0.02 +/- 0.19 kg, respectively). There was a 

trend toward greater loss of whole-body subcutaneous AT volume (p = 0.087) with FctO 

compared with OL consumption. Average energy expenditure was 0.04 +/- 0.02 kcal/min 

greater (p < 0.05) on day 2 and 0.03 +/- 0.02 kcal/min (not significant) on day 28 with 

FctO compared with OL consumption. Similarly, average fat oxidation was greater (p = 

0.052) with FctO compared with OL intake on day 2 but not day 28. DISCUSSION: 

Consumption of a diet rich in MCTs results in greater loss of AT compared with LCTs, 

perhaps due to increased energy expenditure and fat oxidation observed with MCT 

intake. Thus, MCTs may be considered as agents that aid in the prevention of obesity or 

potentially stimulate weight loss. 
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Publication Types:  

 Clinical Trial  

 Randomized Controlled Trial  

Obes Res. 2003 Mar;11(3):395-402. 

Larger diet-induced thermogenesis and less body fat accumulation in rats 

fed medium-chain triacylglycerols than in those fed long-chain 

triacylglycerols. 
 

Noguchi O, Takeuchi H, Kubota F, Tsuji H, Aoyama T. 
 

Research Laboratory, The Nisshin OilliO Ltd., 1 Shinmei-cho, Yokosuka, Kanagawa 

239-0832, Japan. o-noguchi@nisshin.oilliogroup.com 

 

It has been previously shown that a diet containing medium-chain triacylglycerols (MCT) 

leads to less body fat accumulation as compared to a diet containing long-chain 

triacylglycerols (LCT). We investigated the involvement of diet-induced thermogenesis 

in the accumulation of body fat in rats fed a diet containing MCT. Twelve male Wistar 

rats were administered 1 g of MCT or LCT by gavage, and their oxygen consumption 

was measured for 6 h (experiment 1). Forty male Wistar rats were fed a diet containing 

10% MCT or LCT for 6 wk, and their body composition was determined (experiment 2). 

In experiment 1, oxygen consumption increased to a greater extent after MCT 

administration than after LCT administration. Diet-induced thermogenesis was 

significantly (0.67 +/- 0.14 kcal) larger after the administration of 1 g of MCT. In 

experiment 2, there were no differences in food intake or carcass protein content between 

the LCT group and MCT group. However, carcass fat and intra-abdominal fat content 

were significantly lower in rats fed MCT than in those fed LCT. We calculated that 

ingestion of 1 g of MCT decreased body fat by 0.94 +/- 0.27 kcal relative to the ingestion 

of LCT. These results suggest that the larger diet-induced thermogenesis observed in rats 

fed MCT, compared to that of those fed LCT, is one of the main factors involved in the 

suppression of body fat accumulation in rats fed MCT. 

 

J Nutr Sci Vitaminol (Tokyo). 2002 Dec;48(6):524-9. 

Comparison of diet-induced thermogenesis of foods containing medium- 

versus long-chain triacylglycerols. 
 

Kasai M, Nosaka N, Maki H, Suzuki Y, Takeuchi H, Aoyama T, Ohra A, Harada Y, 

Okazaki M, Kondo K. 

 

Research Laboratory, Nisshin Oil Mills, Ltd., Shinmei-cho, Yokosuka, Kanagawa 239-

0832, Japan. m-kasai@nisshin.oilliogroup.com 

 

The purpose of this study was to investigate the effect of 5-10 g of medium-chain 

triacylglycerols (MCT) on diet-induced thermogenesis in healthy humans. The study 

compared diet-induced thermogenesis after ingestion of test foods containing MCT and 

long-chain triacylglycerols (LCT), using a double-blind, crossover design. Eight male 

and eight female subjects participated in study 1 and study 2, respectively. In both 
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studies, the LCT was a blend of rapeseed oil and soybean oil. In study 1, the liquid meals 

contained 10 g MCT (10M), a mixture of 5 g MCT and 5 g LCT (5M5L), and 10 g LCT 

(10L). In study 2, the subjects were given a meal (sandwich and clear soup) with the 

mayonnaise or margarine containing 5 g of MCT or LCT. Postprandial energy 

expenditure was measured by indirect calorimetry before and during the 6 h after 

ingestion of the test meals. Diet-induced thermogenesis was significantly greater after 

5M5L and 10M Ingestion as compared to 10L ingestion. Ingestion of the mayonnaise or 

margarine containing 5 g MCT caused significantly larger diet-induced thermogenesis as 

compared to that of LCT. These results suggest that, in healthy humans, the intake of 5-

10 g of MCT causes larger diet-induced thermogenesis than that of LCT, irrespective of 

the form of meal containing the MCT. 

 

Publication Types:  

 Clinical Trial  

 Randomized Controlled Trial  

J Nutr Sci Vitaminol (Tokyo). 2002 Dec;48(6):536-40. 

Enteral nutrition in Crohn's disease: fat in the formula. 
 

Gorard DA. 
 

Department of Gastroenterology, Wycombe Hospital, High Wycombe, Queen Alexandra 

Road, Bucks HP11 2TT, UK. 

 

Enteral nutrition is effective in inducing remission in active Crohn's disease. Speculation 

on the underlying mechanism of action has moved away from the presentation of 

nitrogen and towards the fat content of the various enteral feeds. Evidence is 

accumulating that additional long-chain triglyceride in such feeds impairs the response 

rate in active Crohn's disease, whereas no deleterious effects of additional medium-chain 

triglyceride have been identified. It has been proposed that long-chain triglycerides 

composed from n-6 fatty acids may be the most harmful, since such fatty acids are 

substrates for inflammatory eicosanoid production. However, recent studies comparing 

different enteral feeds are not consistent in identifying which additional fatty acids impair 

response rates to the greatest extent. Despite meta-analyses concluding that polymeric 

diets (typically containing large amounts of fat) are as effective as elemental diets, it 

would seem sensible to use enteral feeds with minimal fat content when treating active 

Crohn's disease. 

 

Publication Types:  

 Comment 

Eur J Gastroenterol Hepatol. 2003 Feb;15(2):115-8. 

The influence of a preserved colon on the absorption of medium chain fat 

in patients with small bowel resection. 
 

Jeppesen PB, Mortensen PB. 
 

Department of Medicine CA-2121, Section of Gastroenterology, Rigshospitalet, 
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Blegdamsvej 9, DK-2100 Copenhagen, Denmark. 

 

BACKGROUND: Medium chain C8-C10 triglycerides (MCTs) improve fat absorption in 

short bowel patients. Effects on overall energy absorption remain unknown. AIMS: To 

determine whether MCTs and medium chain fatty acids (MCFAs) are absorbed in the 

colon like the short chain fatty acids (SCFAs) or are lost in faeces similarly to long chain 

fatty acids (LCFAs). METHODS: Nine small bowel resected patients without and 10 

with a colon in continuity excreted 2-6 MJ/day and were randomised and crossed over 

between two high fat diets (10 MJ/day, 50% as fat), based on either long chain 

triglycerides (LCT) alone or equal quantities of LCT and MCT. RESULTS: Patients with 

a colon absorbed C8-C10 fatty acids considerably better than patients without a colon at 

similar and extreme levels of LCFA malabsorption; the colonic impact on absorption of 

C14-18 fatty acids was negligible. MCT redoubled fat (MCT+LCT) absorption from 23% 

to 58% in patients with a colon, and increased overall bomb calorimetric energy 

absorption from 46% to 58%. The increase in fat absorption from 37% to 46% in patients 

without a colon did not improve overall energy absorption because malabsorption of 

carbohydrate and protein increased. CONCLUSION: In small bowel resected patients, 

the colon seems to serve as a digestive organ for medium chain fat, probably absorbed as 

MCFAs, perhaps because like the SCFAs, they are water soluble. Only patients with a 

colon gained from MCT treatment. 

 

Publication Types:  

 Clinical Trial  

 Randomized Controlled Trial  

Gut. 1998 Oct;43(4):478-83. 

Effects of intravenous supplementation with alpha-tocopherol in patients 

receiving total parenteral nutrition containing medium- and long-chain 

triglycerides. 
 

Manuel-y-Keenoy B, Nonneman L, De Bosscher H, Vertommen J, Schrans S, 

Klutsch K, De Leeuw I. 

 

Laboratory of Endocrinology, University Hospital, University of Antwerp, Antwerp, 

Belgium. begona@uia.ua.ac.be 

 

OBJECTIVE: To compare the effects of a lipid emulsion containing medium-chain 

triglycerides (MCT) and supplemented with alpha-tocopherol to a conventional long-

chain triglyceride (LCT) emulsion. DESIGN: Randomised double blind study. 

SETTING: Department of Internal Medicine, Antwerp University Hospital. SUBJECTS 

AND INTERVENTIONS: Twenty-four patients with an indication for total parenteral 

nutrition for a minimum of 10 days were randomly assigned to two groups: group E 

received as lipid source MCT/LCT (50/50) suplemented with 100 mg DL-alpha-

tocopherol/day and group C received LCT. Blood samples were analysed at inclusion, 

after 4-6 and after 9-11 days. RESULTS: In group E, serum alpha-tocopherol doubled 

from 11.4+/-6.9 at inclusion to 20.9+/-7.9 and to 23.8+/-8.8 microg/ml after 4 and 9 days, 

respectively, but did not change in group C (P=0.008). Production of thiobarbituric acid-

reacting substances (TBARS) after 120 min incubation with copper decreased from 66+/-

34 at inclusion to 29+/-25 nmol MDA/mg LDL and VLDL-cholesterol after 4 and to 
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42+/-17 after 9 days (P=0.022 when compared to group C, which underwent no 

significant changes). Velocity of production of fluorescent products decreased in group E 

but not in group C (P=0.026). CONCLUSIONS: Supplementation of TPN containing 

MCT/LCT with 100 mg DL-alpha-tocopherol/day leads to a doubling in serum alpha-

tocopherol and to a decrease in the susceptibility of LDL and VLDL to peroxidation in 

vitro. SPONSORSHIP: This study was partly financed by B Braun Medical NVSA, 

Diegem, Belgium. 

 

Publication Types:  

 Clinical Trial  

 Randomized Controlled Trial  

Eur J Clin Nutr. 2002 Feb;56(2):121-8. 

Killing of Gram-positive cocci by fatty acids and monoglycerides. 
 

Bergsson G, Arnfinnsson J, Steingrimsson O, Thormar H. 
 

Institute of Biology, University of Iceland, Reykjavik. gudmunb@hi.is 

 

The susceptibilities of three Gram-positive cocci to medium-chain saturated and long-

chain unsaturated fatty acids and their one-monoglycerides were studied. The bacteria 

were incubated with equal volumes of lipid solutions for 10 min. Lauric acid, palmitoleic 

acid and monocaprin reduced the number of CFU by 6.0 log10 or greater at 5 mM 

concentration for streptococci of group A (GAS) and group B (GBS). When further 

compared at lower concentrations and after longer incubation time monocaprin proved to 

be the most active. Capric acid showed the highest activity against Staphylococcus aureus 

at 10 mM. However, at lower concentrations monocaprin was the only lipid that showed 

significant activity against S. aureus. The mode of action of monocaprin against GBS was 

studied by a novel two-color fluorescent assay of bacterial viability and by electron 

microscopy. The results indicate that the bacteria are killed by disintegration of the cell 

membrane by the lipid, leaving the bacterial cell wall intact. The highly lethal effect of 

monocaprin indicates that this lipid might be useful as a microbicidal agent for 

prevention and treatment of infections caused by these bacteria. 

 

APMIS. 2001 Oct;109(10):670-8. 

Physiological effects of medium-chain triglycerides: potential agents in the 

prevention of obesity. 
 

St-Onge MP, Jones PJ. 
 

School of Dietetics and Human Nutrition, McGill University, Ste-Anne-de-Bellevue, 

Quebec, Canada, H9X 3V9. 

 

Medium chain fatty acids (MCFA) are readily oxidized in the liver. Animal and human 

studies have shown that the fast rate of oxidation of MCFA leads to greater energy 

expenditure (EE). Most animal studies have also demonstrated that the greater EE with 

MCFA relative to long-chain fatty acids (LCFA) results in less body weight gain and 

decreased size of fat depots after several months of consumption. Furthermore, both 

animal and human trials suggest a greater satiating effect of medium-chain triglycerides 
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(MCT) compared with long-chain triglycerides (LCT). The aim of this review is to 

evaluate existing data describing the effects of MCT on EE and satiety and determine 

their potential efficacy as agents in the treatment of human obesity. Animal studies are 

summarized and human trials more systematically evaluated because the primary focus of 

this article is to examine the effects of MCT on human energy metabolism and satiety. 

Hormones including cholescytokinin, peptide YY, gastric inhibitory peptide, neurotensin 

and pancreatic polypeptide have been proposed to be involved in the mechanism by 

which MCT may induce satiety; however, the exact mechanisms have not been 

established. From the literature reviewed, we conclude that MCT increase energy 

expenditure, may result in faster satiety and facilitate weight control when included in the 

diet as a replacement for fats containing LCT. 

 

Publication Types:  

 Review  

 Review, Tutorial  

J Nutr. 2002 Mar;132(3):329-32. 

Value of VLCD supplementation with medium chain triglycerides. 
 

Krotkiewski M. 
 

Department of Medical Rehabilitation, Sahlgrenska University Hospital, Goteborg, 

Sweden. mpab@algonet.se 

 

BACKGROUND: Medium chain triglycerides (MCT) are energetically less dense, highly 

ketogenic, and more easily oxidised than long chain triglycerides (LCT). MCT also differ 

from LCT in their digestive and metabolic pathways. OBJECTIVE: To test the effects of 

MCT supplementation during a very low calorie diet (VLCD). SUBJECTS AND 

METHODS: Three groups of tightly matched obese women with body mass index 

(BMI)>30 kg/m(2) received an isoenergetic (578.5 kcal) VLCD (Adinax, Novo Vital, 

Sweden) enriched with MCT or LCT (8.0 and 9.9 g/100 g Adinax respectively) or a low-

fat (3 g/100 g) and high-carbohydrate regimen. The diets were administered over 4 

weeks. Body composition was measured with DEXA and appetite/satiety-according to 

Blundell. Beta hydroxybutyric acid concentration in plasma and nitrogen excretion in 

urine was measured during consecutive days of VLCD. The study was performed in a 

randomised double-blind manner. RESULTS: The MCT group showed a significantly 

greater decrease in body weight during the first 2 weeks. The contribution of body fat to 

the total weight loss was higher while the contribution of fat-free mass (FFM) was lower. 

The MCT group had a higher concentration of ketone bodies in plasma and a lower 

nitrogen excretion in urine. Hunger feelings were less intense while satiety was higher. 

These differences were observed during the first 2 weeks of treatment and gradually 

declined during the third and fourth weeks. CONCLUSIONS: Replacement of LCT by 

MCT in the VLCD increased the rate of decrease of body fat and body weight and has a 

sparing effect on FFM. The intensity of hunger feelings was lower and paralleled the 

higher increase of ketone bodies. These effects gradually declined, indicating subsequent 

metabolic adaptation. Further studies are required to confirm the protein-sparing and 

appetite-suppressing effects of MCT supplementation during the first 2 weeks of VLCD 

treatment. 
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Publication Types:  

 Clinical Trial  

 Randomized Controlled Trial  

Int J Obes Relat Metab Disord. 2001 Sep;25(9):1393-400. 

In vitro killing of Candida albicans by fatty acids and monoglycerides. 
 

Bergsson G, Arnfinnsson J, Steingrimsson O, Thormar H. 

 

Institute of Biology, University of Iceland, Reykjavik, Iceland. gudmunb@hi.is 

 

The susceptibility of Candida albicans to several fatty acids and their 1-monoglycerides 

was tested with a short inactivation time, and ultrathin sections were studied by 

transmission electron microscopy (TEM) after treatment with capric acid. The results 

show that capric acid, a 10-carbon saturated fatty acid, causes the fastest and most 

effective killing of all three strains of C. albicans tested, leaving the cytoplasm 

disorganized and shrunken because of a disrupted or disintegrated plasma membrane. 

Lauric acid, a 12-carbon saturated fatty acid, was the most active at lower concentrations 

and after a longer incubation time. 

 

Antimicrob Agents Chemother. 2001 Nov;45(11):3209-12. 

Effects of different lipid sources in total parenteral nutrition on whole 

body protein kinetics and tumor growth. 
 

Mendez B, Ling PR, Istfan NW, Babayan VK, Bistrian BR. 

 

Nutrition/Infection Laboratory, New England Deaconess Hospital, Harvard Medical 

School, Boston, Massachusetts 02115. 

 

This study examined the short-term effects of three total parenteral nutrition solutions, 

each containing a different lipid source, on host and tumor protein metabolism in a rat 

cancer model. Each diet contained 220 kcal/kg per day, including 2 g of nitrogen/kg per 

day and 50% of nonprotein calories as either a structured lipid of medium-chain 

triglycerides and fish oil, a physical mix of medium-chain triglycerides and fish oil, or 

Liposyn II, a long-chain triglyceride. A 3-day intravenous feeding infusion began on day 

7 after tumor implantation. Tumor growth rate, nitrogen balance, energy expenditure, and 

plasma albumin, glucose, and free fatty acids were measured, and whole body protein 

kinetics and fractional synthetic rates in liver, muscle, and tumor tissues were assessed 

using a constant infusion of 14C-leucine. The results revealed that tumor growth rate was 

slowed in structured lipid-fed animals (p = .06, one-way analysis of variance) with 

significant increases in rates of tumor protein synthesis and tumor protein breakdown (p 

< .001, one-way analysis of variance). Although muscle fractional synthetic rates were 

significantly decreased in tumor-bearing animals (p < .05, two-way analysis of variance), 

the rates in structured lipid-fed animals were restored. Nitrogen balance improved 

significantly in structured lipid-fed animals. The results demonstrate that the source of 

lipid in total parenteral nutrition solutions can influence tumor and host protein 

metabolism, and that a structured lipid composed of medium-chain triglycerides and fish 

oil seems to improve protein metabolism in host tissue without stimulating tumor growth. 
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JPEN J Parenter Enteral Nutr. 1992 Nov-Dec;16(6):545-51. 

Enhanced thermogenesis and diminished deposition of fat in response to 

overfeeding with diet containing medium chain triglyceride. 
 

Baba N, Bracco EF, Hashim SA. 
 

The mechanism whereby overfeeding with diet containing medium chain triglyceride 

(MCT) results in diminished body weight and fat was studied. Fifteen male Sprague-

Dawley rats were fitted under anesthesia with gastrostomy tubes and divided into two 

groups. One group was fed MCT diet, the other an isocaloric diet containing long chain 

triglyceride (LCT) in excess (150%) of spontaneous calorie intake. Both diets, fed for 6 

wk, derived 50% of calories from fat. Basal and norepinephrine (25 micrograms/100 g) 

stimulated 02 consumption and CO2 production, as well as metabolic rate were 

measured. After the rats were killed, total dissectible fat and fat cell size and number 

were determined. MCT rats gained 15% less weight than LCT controls (p less than 

0.001). Total dissectible fat was significantly lower (p less than 0.001) in MCT group, as 

was mean adipocyte size (p less than 0.001). Resting and maximal norepinephrine-

stimulated 02 consumptions were 39.7 and 22.1% higher in MCT than in LCT group, 

respectively. Resting and norepinephrine-stimulated metabolic rates were 38.8 and 22.2% 

higher in MCT than LCT fed rats, respectively. Overfeeding MCT diet results in 

decreased body fat related to increased metabolic rate and thermogenesis. 

 

Am J Clin Nutr. 1982 Apr;35(4):678-82. 

Thermogenesis in humans during overfeeding with medium-chain 

triglycerides. 
 

Hill JO, Peters JC, Yang D, Sharp T, Kaler M, Abumrad NN, Greene HL. 

 

Department of Pediatrics, Vanderbilt University, Nashville, TN 37232. 

 

To test whether excess dietary energy as medium-chain triglycerides (MCT) affects 

thermogenesis differently from excess dietary energy as long chain triglycerides (LCT), 

ten male volunteers (ages 22 to 44) were overfed (150% of estimated energy 

requirement) liquid formula diets containing 40% of fat as either MCT or LCT. Each 

patient was studied for one week on each diet in a double-blind, crossover design. 

Resting metabolic rate (RMR) did not change during either week of overfeeding. The 

thermic response to food (TEF) was greater on day 1 following a meal (1,000 kcal) 

containing MCT than following an isocaloric meal containing LCT (8 +/- .8% v 5.8 +/- 

.8% of ingested energy; P less than .05). Moreover, the TEF observed after a 1,000 kcal 

meal containing MCT increased significantly to 12% (+/- 1.3%) overfeeding. The TEF of 

the 1,000 kcal meal containing LCT was unchanged by five days of LCT overfeeding 

(6.6 +/- 1.0% of ingested energy). Energy expenditure during a 20-hour continuous 

enteral infusion of the diet on day 7 was also significantly higher with the MCT diet than 

with the LCT diet (15.7 +/- 1.7% v 7.3 +/- .9% of ingested energy; P less than .05). Our 

results demonstrate that excess dietary energy as MCT stimulates thermogenesis to a 

greater degree than does excess energy as LCT. This increased energy expenditure, most 

likely due to lipogenesis in the liver, provides evidence that excess energy derived from 

MCT is stored with a lesser efficiency than is excess energy derived from dietary LCT. 
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