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Abstract 
This case study shows the direct effects of a ketogenic diet on sport and in particular on a combat 

sport, like boxing. My purpose is to present the case of a professional boxer girl who fought for a 
competitive preparation for the European Championship of Boxing, and followed a ketogenic diet rich 
in polyunsaturated fatty acids. The ketogenic diet worked well for the athlete who showed a significant 
loss of fat mass and also decreased body weight, reaching the 48 kg of female boxer category. This 
case may prove that ketogenic diet could also be applied to sports which include weight category. 
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Introduction 

Ketogenic diet is a high-fat intake diet (75% of 
daily calories, generally), with adequate protein 
content and low levels of carbohydrates (<20 g/day 
or 5% of total daily energy intake) (1). 
 
      Ketogenic diet, has a very low carbohydrate 
intake for the needs of the individual; therefore, the 
body uses alternative metabolic pathways, such as 
gluconeogenesis, which occurs in the hepatic 
parenchyma, to synthesize carbohydrates from 
proteins and / or lipids. 
     The minimum daily intake of low glycemic index 
simple carbohydrates instead performs several 
metabolic actions such as: avoiding the decrease of 
basal metabolism, allowing the retention of sodium 
and potassium and glucose-dependent cells, such as 
red blood cells, to always have a source of energy, 
improving the performances of the organism, 
causing a loss of appetite, preventing the 
accumulation of ketone bodies. The consequence of 
a reduced intake of carbohydrates, especially the 
high glycemic index ones, is that the blood 
concentration of insulin is significantly reduced. The 
low concentration of insulin determines greater 
glucagon production with feed-back mechanisms, 
which are the real responsible for the lipolysis that 
occurs in the adipose tissue and which determines 
the rapid weight loss (2-4). 
     In hepatocytes, moreover, under the stimulus of 
glucagon, ketogenesis occurs starting from the 
catabolism of triglycerides, which first undergoes a 
beta oxidation in Acetyl CoA and then in ketone 
bodies. The ketone bodies therefore enter into 
circulation generating a ketonemia state and this 
determinates a control of hunger at a hypothalamic 
level, therefore this provokes a loss of appetite. 
      The ketone bodies are subsequently integrated 
in Acetyl CoA in the hepatic parenchyma. The 
obtained Acetyl CoA is then moved into the Krebs 
Cycle thus supplying energy to the cells. This second 
oxidation is made possible by the presence of insulin 
and glucose obtained from the gluconeogenesis 
which occurs starting from the exogenous 
supplementation of high biological value proteins 
and from the supply of small amounts of 
carbohydrates with the diet. 

     Furthermore, the catabolism products of ketone 
bodies guarantee energy needs. 
     Also important in the ketogenic diet is the 
preservation of lean mass, which is guaranteed by 
the supply of high biological value proteins that 
compensates for the mobilization of endogenous 
proteins. 
The purpose of this diet is to obtain energy from 
fats and proteins, through the process of lipolysis 
(which ensures a rapid weight loss) and of 
production of ketones (acting on hypothalamus, 
determine a decrease in appetite) and at the same 
time ensuring brain function with the minimum 
amount of carbohydrates intake. 
      Boxing is a combat sport, which requires a lot of 
energy, focus and concentration. This sport consists 
in the confrontation, within a square space called 
“ring”, between two athletes who face off by 
hitting themselves with their fists (protected by 
special gloves), in order to weaken and land the 
opponent. Each boxing match has a duration of 3 
shots which last 3 minutes each, and include 1 
minute of rest between them. 
        Boxing can be defined as a sport with mixed 
activity: massive anaerobic and aerobic activity, in 
which an aerobic effort is required, interspersed 
with lightning and repeated anaerobic efforts 
(alactacid and lactic acids). However, from the 
analysis of an encounter, from the energy point of 
view, it requires a commitment of 11 minutes (in 
which also the minutes of recovery must be 
counted). Every sporting efforts, which lasts for 
over 90/120 seconds, then over 2 minutes, commits 
the aerobic energy profile as a reference energy. 
Moreover, despite the highly intense efforts, the 
single powerful blows or the explosive 
combinations, are at the expense of the anaerobic 
systems (alactacid and lactic acid) and the aerobic 
system is charge of the disposal and the 
reconversion of the lactate through the cycle of 
Cori. 
Therefore, boxing is a sport with mixed activities: 
massive anaerobic and aerobic ones. 
       In this sport it is well know that the ratio of 
carbohydrates is necessary for the energy supply. 
Recently, there have been some emerging scientific 
studies which affirm that it is possible to practice 
sports in the absence of carbohydrate intake, then,
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a ketogenic diet could also be effective for 
anaerobic sports, like running, body building (5-8). 
 

     Case presentation 

      The aim is to show the case of a professional girl 
boxer who in February 2018, for a competitive 
preparation for the European Championship of 
Boxing, underwent a ketogenic diet rich in 
polyunsaturated fatty acids. 
      The athlete was a 17 years old girl, weighted 55 
kg, and was 157 cm tall. She practiced boxing at a 
competitive level and she trained 3 hours a day of 
which 90 minutes in the morning and 90 minutes in 
the afternoon. In January 2018, she showed these 
values at the physical examination: 
 
Weight: 55 kg 
Circumferences: 
Abdomen: 60 cm 
Hips: 82 cm 
Left Arm: 19 cm 
Right proximal thigh: 43 cm 
Left proximal thigh: 44 cm 
Right median thigh: 38cm 
Left median thigh: 39cm 
Right calf: 30 cm 
Left calf: 30 cm 
 
Plicometry: 
Left bicipital plica: 12 mm 
Left tricipital plica: 24 mm 
Sovrailiac plica: 8 mm 
Subscapular plica: 10 mm 
 
BIA: 
F.M. 14,9 kg (27,1%) 
F.F.M. 40,1 kg (72,9%) 
Body total Water 27 l (49,1%) 
BMR 1250 Kcal. 
Results in agreement to Durnin-Womersley Formula. 
 
 

 Diet profile 
 She followed a 1400 kcal diet (composed of: 20% 
proteins,55% carbohydrates and 25% lipids), but she 
had difficulty following it due to continuous hunger 

and therefore she lost weight with extreme 
difficulty, despite the intense training that she 
performed daily. 
 
In February she showed these values at the physical 
examination: 
 
Weight: 53 kg 
Circumferences: 
Abdomen: 56 cm 
Hips: 79 cm 
Left Arm: 18 cm 
Right proximal thigh: 42 cm 
Left proximal thigh: 41 cm 
Right median thigh: 36 cm 
Left median thigh: 37 cm 
Right calf: 29 cm 
Left calf: 29 cm 
 
Plicometry: 
Left bicipital plica: 16 mm 
Left tricipital plica: 23 mm 
Sovrailiac plica: 8 mm 
Subscapular plica: 7 mm 
 
Results calculated in according to Durnin-
Womersley Formula: 
F.M. 14,4 kg (27,1%) 
F.F.M. 38,6 kg (72,9%) 
 
The target weight was 48 kg, to be reached by April 
17th, competition day. She then underwent a 
ketogenic diet: 
 
Caloric intake: 1000 kcal. 
Protein intake: 1,2 g/kg 
Carbohydrate intake: 5% 
Lipid intake: 68% 
Fiber: 22 gr 
Supplements: 4g of creatine after breakfast + 4 g 
post workout, 1 cp. multivitamin after breakfast, 450 
mg magnesium and 450 mg potassium, 1 sachet at 
breakfast and 1 sachet post workout, 20gtte/week 
of vitamin D, 3 cp/day of omega 3 after the main 
meals. 
Furthermore, it was recommended to add salt to 
the food to avoid dizziness and headaches and it 
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was also recommended to drink at least 2l of water 
daily. 
 

 Results 
In April, at the clinical examination, it was observed 
these results: 
 
Weight: 48 kg 
 
Circumferences: 
Abdomen: 53 cm 
Hips: 75 cm 
Left Arm: 16 cm 
Right proximal thigh: 38cm 
Left proximal thigh: 38 cm 
Right median thigh: 35 cm 
Left median thigh: 35 cm 
Right calf: 28 cm 
Left calf: 28 cm 
 
Plicometry: 
Left bicipital plica: 14 mm 
Left tricipital plica: 18 mm 
Sovrailiac plica: 7 mm 
Subscapular plica: 7 mm 
 
BIA: 
F.M. 12 kg (25%) 
F.F.M. 36 kg (75%) 
Body Total Water: 27 l (56,3%) 
BMR: 1124 Kcal 
Results according to Durnin-Womersley Formula. 
 
 The athlete therefore lost 5 kg in 5 weeks with an 
average of 1 kg per week, reaching target weight. 
This demonstrates that the ketogenic diet 
guarantees a weight loss in a short time, and does 
not affect athletic performances. The values of BIA 
also show a decrease in basal metabolism, which Is 
likely a consequence of the loss of 2,6 kg of lean 
mass from the beginning of ketogenic diet, maybe 
due to the protein intake that was a bit low, 
although it was a ketogenic diet that preserves 
muscle mass. 
 Fat mass, instead was decreased by 2,1% with a 
loss of 2,4 kg since the beginning of ketogenic diet. 
The athlete reported no sensation of hunger, but 
reported mild asthenia, although she continued to 

train 2 times per day without any struggle. She also 
referred constipation, linked to the diet. Finally the 
day of the competition the girl acceded to the final 
combat. 
 

     Conclusions:  
     The Ketogenic diet approach can be followed by 
active athletes for various reasons including weight 
loss within the weight category of its own discipline. 
Considering the evidence presented by this reported 
case, it can be concluded that the ketogenic diet 
leads to a decrease in fat mass. Furthermore, this 
study shows that ketogenic diet could be indicated 
for power sports, because it preserves muscle mass, 
however the protein intake should be adequate to 
guarantee this and to prevent the possible 
appearance of complications related to this, which is 
the asthenia that can affect the physical 
performance of the athlete. Furthermore, an 
adequate protein intake should also ensure that 
there are no decreases in basal metabolism, as 
observed in the case under consideration. 
Finally, more specific studies are needed since those 
carried out in this sector are still scarce. 
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