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The complex "map" of obesity 





Multiplier effect of BMI (RR) on the incidence of 
diseases associated with overweight and obesity 



Regulatory status 



EFSA, 2010 



EFSA, 2012 



SCFCAH, 2012 



FSANZ, 2011 



ANVISA, 2012 



GRAS in US 



About concerns 



Question: How can a single substance 
(CLA) induce so many effects? 

 Answer: CLA is not a single substance. 

                 Rather, CLA is a mixture of isomers, 

                 two of which can account for all of the 

                 known physiological effects. Biological 

                 effects are induced by these two 

                 isomers (9,t11 and t10,c12  CLA) 

                 acting individually or in concert.  
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“Safety is the paramount consideration. A 
substance that is not safe when used as 

intended should not sold as a food ingredient 
or dietary supplement, irrespective of whether 

or not it is physiologically effective. Animal 
tests are typically used in pre-clinical 
evaluations of the safety of new food 

ingredients. CLA safety has been evaluated in 
several well-conducted animal toxicological 

studies”. 

 

Mike Pariza (2006) 



Tonalin CLA (9c,11t/10t,12c = 50:50) is: 

 

•  Not mutagenic 

•  Not clastogenic 

•  Long term effects are species specific 

•  NOAEL in rats 50.000 ppm (2.500 mg/kg bw) 

•  Not teratogenic 



O’Hagan, S, and Mezel, A. A subchronic 90-day oral rat toxicity 
study and in vitro genotoxicity studies with a conjugated 

linoleic acid product. Food Chem. Toxicol. 2003; 41, 1749-1760 

 

A No Observed Adverse 
Effect Level of 2.433 

mg/kg bw/day for male 
and 2.728 mg/kg 

bw/day female rats was 
identified in the study. 



Scimeca JA. Toxicological evaluation of dietary 
conjugated linoleic acid in male Fischer 344 rats. Food 

Chem Toxicol 1998;36:391–5 

 

 

No adverse 
effects were 

observed. 



Schulte S, Hasselwander O, Rensmann F-W, Kaesler B, Pfeiffer AM. Safety 
Assessment of Conjugated Linoleic Acid (CLA) Esters in the Future 

Application Field as a Feed Additive in Growing Pigs. 94th AOCS Annual 
Meeting and Expo, 2004;4 (abstr). 38 

 

 

CLA methyl esters did 
not produce adverse 

effects in these 
species even when 

fed at 5% of the diet.   



Whigham, L.D., O’Shea, M., Mohede, I.C.M., Walaski, H.P. and Atkinson, R.L. 
Safety profile of conjugated linoleic acid in a 12-month trial in obese 

humans. Food Chem. Toxicol. 2004; 42, 1701-1709 

 

Adverse events and side 
effects were less in the 
CLA group compared to 
placebo. We conclude 
that CLA is safe for use 
in obese humans for at 

least one year. 



 
Gaullier JM, Halse J, Hoivik HO, Hoye K, Syvertsen C, Nurminiemi M, Hassfeld C, 

Einerhand A, O'Shea M, Gudmundsen O. Six months supplementation with 
conjugated linoleic acid induces regional-specific fat mass decreases in overweight 

and obese. Br J Nutr. 2007 Mar;97(3):550-60  
 

 

Safety parameters 
including blood lipids, 

inflammatory and 
diabetogenic markers 
remained within the 

normal range. Adverse 
events did not differ 
between the groups. 



 
Larsen TM, Toubro S, Gudmundsen O, Astrup A. Conjugated 

linoleic acid supplementation for 1 y does not prevent weight 
or body fat regain. Am J Clin Nutr. 2006 Mar;83(3):606-12 

 
 

No significant differences 
in reported adverse 
effects or indexes of 

insulin resistance were 
observed. 



Gaullier JM, Halse J, Hoye K, Kristiansen K, Fagertun H, Vik H, Gudmundsen 
O.  Supplementation with conjugated linoleic acid for 24 months is well 

tolerated by and reduces body fat mass in healthy, overweight humans. J 
Nutr. 2005 Apr;135(4):778-84   

 

In conclusion, this study 
shows that CLA 

supplementation for 24 
mo in healthy, 

overweight adults was 
well tolerated. 



Despite these conclusions some 
researchers have recently raised 

concerns over the potential safety of 
CLA for humans. The concerns include 

the induction of fatty liver, insulin 
resistance and lipodystrophy in mice fed 

CLA supplemented diets, and in some 
human trials enhanced C-reactive 

protein, lipid peroxidation, unfavorable 
changes in serum lipids, and reduced 

milk fat.   



Liver hypertrophy 



Navarro et al. (2010) on effects of CLA in mice 
“Trans-10,cis-12-CLA dysregulate lipid and glucose metabolism 

and induce hepatic NR4A receptors “ 

 

On January 1st, 2010 a research 
group around Maria A. Navarro 

published a paper in Frontiers in 
Bioscience dealing with effects of 

dietary CLA in mice. Their 
conclusion was that 

trans-10,cis-12-CLA (t10,c12-CLA) 
enriched diets lead to an 

accumulation of fat in the liver 
accompanied by an up-regulation 
of the hepatic NR4A receptors in 

ApoE deficient mice. 





Effects already observed in rodents 

Hepatic steatosis is a well known 
effect of CLA observed in rodents 
and it has been attributed to the 

high metabolic rate of small 
animals. Concurrently, rodents 
also show a remarkably faster 
and stronger weight loss effect 
upon CLA treatment than e.g. 

humans. Since the human 
metabolic rate is lower and the 
dose applied in humans relative 

to body weight is much lower 
than the dose tested in rodents, 
the effects on liver integrity are 

not observed in humans. 



But not observed in humans 

At least 13 human clinical 
studies have been published 

that reported 
measurements of the liver 
itself (by echography) or of 
liver biomarkers (ALT, AST, 
GGT, AP). More than 900 
patients participated in 

these studies conducted 
under clinical observation 

and yet there was no 
observable adverse effect 
on the liver in any study. 



Only one case reported (but due to a botanical 
in a food supplement with CLA) 

 

A reversible inflammatory 
hepatitis (no 

hepatosteatosis) was 
observed in one patient 

receiving a CLA 
combination product 

with an unknown 
composition. 





A comment of the center …… 



Glucose metabolism 



CLA and glucose metabolism: Mainly in 
news & reviews 



Described by only 3 authors 

Moloney 

Riserus 

Syvertsen 



Moloney 

Yes in Diabetic type 2 Antidiabetic in normal people 



Riserus: in obesity (with MS) 

No effects 
Insulin resistance (but with 

separate isomers) 





Syvertsen: overweight & obese. Palou: MS 



While hyperglycaemia and insulin 
resistance is reported by a limited 

number of researchers the observed 
effects were only slight and close to 
baseline in these studies. In some 

cases the effect was only statistically 
relevant because plasma glucose 

levels decreased in the control group 
during the study. 

 



Hermann meta-analysis 

 

In contrast to these isolated observations 
more than 20 clinical studies investigated 
parameters of insulin resistance and no 
effect on the glucose metabolism was 

reported. In order to verify this 
observation, Hermann et al. (2009) 

performed a meta-analysis on all existing 
studies (until end 2009) that investigated 

any parameter of glucose metabolism, 
concluding that CLA does not adversely 

affect parameters of blood glucose 
homeostasis, including insulin 

sensitivity/resistance, in overweight male 
subjects and type-2 diabetic, obese 

postmenopausal women. 



Endothelial function 



Endothelial function 

 

Only Taylor et al. (2006) 
observed an adverse 

effect of CLA (1:1 
isomer mix) on the 

endothelial function of 
healthy but overweight 

male volunteers. 



In contrast 

Raff et al. (2006) showed that Tonalin 
CLA does not adversely affect the 
arterial elasticity in young men, 

and in Pfeuffer et al.’s study 
(2009) endothelial function was 

unaffected by CLA treatment. The 
method applied is approved by 

the US-FDA for use as a 
diagnostic aid in patients with 
signs of ischemic heart disease 

(Barac et al., 2007). 

Furthermore, aortic stiffness was not 
affected by a six months CLA 

treatment (Sluijs et al., 2010). 



Oxidative stress 



Oxidative stress 

 

An increase in urinary 
8-iso-PGF2α 

isoprostane, a potential 
marker of lipid 
peroxidation, is 

reproducibly observed 
in subjects after 

treatment with CLA 
(Basu et al. 2000). 



But 

 

Iannone et al (2009) 
recently proved that the 

increased isoprostane 
levels are not the result 

of an increased 
production but of a 

reduced elimination.  



 

• Shall not be consumed 
by pregnant or lactating 
women without prior 
consultation of a doctor 
(as for every 
supplement). 

• Is not suitable for the 
treatment of obesity. 

• Is recommended to be 
consumed in quantities 
that do not exceed 3,4 g 
active CLA isomers/day. 

Safety 
considerations 

for Tonalin® 
CLA 

 



Trans fat definition 



Change of trans fat definition of Codex? 





Food Labeling; Trans Fatty Acids in Nutrition Labeling; Consumer Research 
to Consider Nutrient Content and Health Claims and Possible Footnote or 

Disclosure Statements; Final Rule and Proposed Rule 

 

Recommend that trans 
fatty acid precursors of 
conjugated linoleic acid 

(CLA) should be 
excluded from the 

definition of trans fatty 
acids. 



Opinion of the Scientific Panel on Dietetic Products, Nutrition 
and Allergies on a request from the Commission related to the 
presence of trans fatty acids in foods and the effect on human 

health of the consumption of trans fatty acids 

 

 

This restriction would not 
apply to naturally 

occurring trans fatty 
acids and conjugated 

linoleic acid (CLA). 



History of safe use 



Can an “unsafe” product to be lawfully 
marketed for 8 years? 





Javier López Román; Ana Belén Martínez Gonzálvez; Antonio Luque; José Ramón 
Iglesias; Marta Hernández; José Antonio Villegas. Actividad física e ingesta de leche 
con ácido linoleico conjugado (CLA) en personas sanas con sobrepeso. Rev Esp Obes 

2007; 5 (2): 109-118 

No hubo 
variaciones 

relevantes en los 
parámetros 

hemato-
bioquímicos 
obtenidos 



Laso N., Brugué E, Vidal J, Ros E, Arnaiz JA, Carné X, Vidal S, Mas S, Deulofeu R,   
Lafuente A. Effects of milk supplementation with CLA (conjugated linoleic acid) on 

body composition and metabolic syndrome components. BJN (en prensa) 

La adición de una leche 
con 3 g de CLA 

(Naturlinea con Tonalin) 
por 12 semanas resultó 

en una reducción 
significativa de masa 

grasa en los sujetos con 
sobrepeso sin asociarse 
con efectos adversos o 

cambios biológicos.  



Previous history of human exposure 

 

Foods prepared and used 
in traditional ways 
(cultural practises) 

considered to be safe for 
the consuming 

population on basis of 

long-term human 
experience 

Naturlinea 
con 

Tonalin 

2004 

2012 



PLM of Naturlinea con Tonalin 

PMM data ‘will provide 
additional reassurance 

regarding long term safety of 
products, as well as their 

impact on the food supply’ 

(FSANZ, 2005) 

‘ Establish a surveillance 
programme accompanying the 
marketing of the product …….. 
in order to estimate the extent 

to which the product is 
reaching its target group, … 

and to estimate exposures to 
the product from this source in 

other population groups……’ 

(Committee Decision 
2000/500/EC ) 



PLM Naturlinea con Tonalin 



Monitor real 
consumption patterns 

Monitor use in certain 
populations 

Potential non-
intended use 

Possible (side-)effects 
identifed in pre-PLM 

Reassurance of no 
adverse effects – but 

need a reasoned 
hypothesis 

PLM 



PLM has obtained good results in terms of 
safety 



Only 1,55% (minimum) side effects 



Similar to the side effects observed in 
Clinical Observational Studies 



The side effects observed are close to the 
ones related to placebo 



The safety of Tonalin in Spain is 
demonstrated even in children 



And, of course, in adults 



Already suggested in the Draft Commission Decision of authorising the 
placing on the market of conjugated linoleic acid (CLA) as novel food 

ingredient under Regulation (EC) N° 258/97 of the European Parliament and 
of the Council 



So, why we are living the current 
scenario? 



There are different average consumption of 
“natural” CLA in different countries 

Literature data (mg/day) Data from surveys 

0 500 1000 1500 

Australia 

USA 

Finland 

Germany 

Holland 

Spain 



Natural products contains not only the 
c9t11 isomer 



No recall the mechanism of action of CLA 
food grade 

CLA Effects 

Evidence 
Strong 

evidence 

lipolysis differentiation 

Preadipocyte Adipocyte 

lipid filling 

LPL (¯) 

Cell 
death 

Evidence 

apoptosis 

Some  
evidence 

FAS (¯) 
aP2 (¯) 

PPARgamma (¯) 



The reviews only summarize the effects of 
one of the isomers 



  High isomeric purity : 

• Smooth transesterification process 

• Mild-temperature, low pressure fractionation 

• Selective, catalyzed low-temperature conjugation 

• Optimised work-up 

Technical-grade CLA 
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“CLAs” are not all equal 
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The meta-analysis are based not only in 
studies with Tonalin 



Many conclusions are based in articles 
with minor scientific evidence 



The appropriate dose can avoid any side 
effect 



Low doses works together with physical 
exercise  
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Sometimes the consumers of Tonalin are 
not well choiced 

Seek to reduce or 
postpone a risk via 
proper nutrition. 

Seek information 
or medical 

professional 
advice. 

Has a higher level 
of preparation. 

Believe in healthy 
and functional 

foods. 



The products launched do not have a 
correct labelling. Warning notices 



Moloney F, Yeow TP, Mullen A, Nolan JJ, Roche HM. Conjugated linoleic acid 
supplementation, insulin sensitivity, and lipoprotein metabolism in patients 

with type 2 diabetes mellitus. Am J Clin Nutr 2004; 80:887-95 

• We investigated the 
effect of CLA 
supplementation on 
markers of glucose and 
insulin metabolism, 
lipoprotein metabolism, 
and inflammatory 
markers of CVD in 
subjects with type 2 
diabetes. 



Thank you!! 


