
Dr Juliana Puppi 
Please  welcome



Mito and the Gut

Dr Juliana Puppi

Paediatric Gastroenterologist

The Children’s Hospital at Westmead



Objectives

• Understanding of mitochondrial diseases associated with 
gastrointestinal (GI) disorders

• Review of common GI symptoms in people with mitochondrial 
disorders

• Discussion of investigation and management options targeting 
GI symptoms



What are mitochondria?

• Tiny structures inside almost 
every cell in our body

• Powerhouses of the cell

• Main function – making 
energy

• Produce a form of energy 
called ATP (adenosine 
triphosphate)



What are mitochondrial 
disorders?

• Group of genetic disorders that 
affect mitochondria

• Mitochondria don’t make enough 
energy

• Can affect one part of the body or 
many

• Symptoms differ for each person

• Most common group of inherited 
metabolic disorders

Wen et al. Signal Transduction and Targeted Therapy 2025; 10:1-54 



Why talk about 
the gut?

• Digestive system uses a lot of 
energy

• Muscles, nerves, and 
enzymes in the gut all 
depend on mitochondria

• Gut symptoms are common 
in people with mito

• How mitochondria affect 
eating, digestion, and 
nutrition



Overview of the 
GI system

• Digestion – breaks food into smaller 
molecules
– Mechanical
– Chemical

• Absorbs nutrients and water

• Transport - peristalsis

• Excretion - removes waste



Gastroparesis

Leigh syndrome
MELAS, MNGIE
MERRF, DIDMOAD

Oropharyngeal abnormalities
Oesophageal dysmotility

Mohr-Tranebjaerg syndrome
Leigh syndrome
Kearns-Sayre syndrome

Rahman S. J Inherit Metab Dis 2013; 36:659-73

Adapted from:



Common GI 
symptoms in mito

• Swallowing difficulties

• Chronic or recurrent vomiting

• Delayed gastric emptying 
(gastroparesis)

• Constipation

• Intestinal pseudo-obstruction

• Poor growth or nutrition 
problems



Finsterer et al. Ther Adv Gastroenterol 2017; 10:142-154



Upper GI 
symptoms



Secondary to muscle 
weakness

Dysphagia

Swallowing difficulties

• Take a long time to chew or swallow

– Solids > liquids

• Cough or choke when eating or 
drinking

• Feel like food gets “stuck”

• Weight loss

• Chest infections (from aspiration)

• Maybe progressive

May progress throughout 
the day



Dysphagia

Oropharyngeal Incoordination

• Leigh Syndrome: 

– Central nervous system 
involvement

– Poor feeding → failure to 
thrive

– Vomiting

– Neurodevelopmental 
regression

Cricopharyngeal Achalasia

Kornblum et al. Neurology 2001; 56: 1409-12

• Kearns-Sayre Syndrome

• Chronic progressive external 
ophthalmoplegia

Magro et al. Biomedicines 2025; 13: 733



Evaluation
• Clinical swallowing assessment by speech 

pathology 

• Videofluoroscopic swallow study (VFSS)

– Swallow effectiveness

– Laryngeal penetration

– Aspiration

• Contrast swallow

• Swallow and/or oesophageal transit 
scintigraphy

• Oesophageal manometry



Treatment

• Find the safest foods and drink textures:

– Use thickened fluids to prevent choking

– Suggest texture-modified foods (soft or pureed)

• In some cases, use a feeding tube if swallowing becomes unsafe or 
weight loss

• Selected cases: cricopharyngeal achalasia

– Botox injection

– Endoscopic balloon dilatation

– Cricopharyngeal myotomy (endoscopic or surgical) – higher risk

Temporary



Vomiting

• Cyclic or episodic

• MELAS syndrome – can be one of the cardinal symptoms

– Mutations in mitochondrial DNA (m.3243A>G in the MT-TL1 gene)

– Recurrent stroke-like episodes (usually before age 40)

– Seizures

– Muscle weakness and exercise intolerance

– Hearing loss

– Diabetes

– Lactic acidosis

– Gastrointestinal dysmotility

• Might be associated to migraine-like headaches



Gastroparesis (slow stomach)

• Abnormal gastric accommodation

• Symptoms:

– Nausea, vomiting

– Heartburn, acid reflux, regurgitation

– Abdominal pain

–  Early satiety, fullness, bloating

–  Weight loss and malnutrition

• 69% (18/26) children with mitochondrial disorders

– Poor response to prokinetics 
Bhardwaj et al. JPGN 2012; 35:194-99



Evaluation

Diagnosis

• Gastric emptying study

– Discontinuation of medications that 
affect motility

– Ingestion of specific meal

– Imaging at baseline, 1 h, 2 h, and 4 h
Delayed gastric emptying

2h > 60% retention
4h > 10% retention

Lu et al. Gastrointest Disord 2020, 2, 86–95
Farrell MB. Journal of Nuclear Medicine Technology 2019; 47:111-19



Treatment

Dietary modification

• Smaller, more frequent meals 

• Room temperature

• Lower fat and fiber content 

• Low FODMAP diet

• Blenderized or pureed diet

• Nutrition drinks and shakes  

• Ginger, peppermint oil

Antiemetics and prokinetics

• Metoclopramide

• Domperidone

• Erythromycin (low dose)

• Azithromycin

• Cisapride

• Prucalopride

• Aprepitant

Improve gastric accommodation:

• Cyproheptadine

• Buspirone

• Mirtazapine

• Nortriptyline

Monitor heart rhythm
QT interval



Treatment

• Reducing pyloric resistance

– Botox injection

– Pyloric dilatation

– Pyloroplasty (endoscopic or laparoscopic)

• Gastric electrical stimulation

• Feeding tube placement



Lower GI 
symptoms



Diarrhoea

Pearson syndrome

• Large-scale deletion in mtDNA

• Exocrine pancreatic insufficiency:
– ↓ digestive enzymes 

– Nutrient malabsorption (fat) → diarrhoea 
→ poor growth

• Bone marrow dysfunction
– Anaemia 

– Low white cells 

– Low platelets

• Other organs involvement over time
Ring sideroblasts



Chronic Villous Atrophy Syndrome

• Associated with single large-scale 
mtDNA deletion

• Intestinal villous atrophy

– Tiny finger-like projections (villi) 
become flattened

– ↓ surface area for absorption

• Persistent watery diarrhoea

• No features of Pearson syndrome

Cormier-Daire et al. The Journal of Paediatrics 1994; 124:63-70
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Ethylmalonic Encephalopathy (EME)

• Rare autosomal recessive disorder

• Mutation in ETHE1 gene

• ETHE1 encodes a mitochondrial enzyme helps break down hydrogen 
sulphide (H2S)

• Increased H2S damages mitochondria

• Tissues and blood vessels get inflamed and damaged

• Toxic compounds like ethylmalonic acid build up in blood and urine



EME clinical features

Tiranti et al. Am J Hum Genet 20024:74:239-52 

• Usually presents in infancy

• Persistent diarrhoea associated with 
progressive neurological dysfunction

• Characteristic features:
• Recurrent petechiae (tiny red spots)
• Acrocyanosis (bluish discoloration of hands and 

feet)

Diagnosis

• Urine organic acid analysis - ↑ ethylmalonic acid 
and thiosulfate levels

• Elevated plasma acylcarnitine profile - ↑ C4–C5



Intestinal pseudo-obstruction

• Intestinal dysmotility

• Abnormal peristalsis

• Food and gas cannot move along

• No physical blockage is present



Mitochondrial Neurogastrointestinal 
Encephalomyopathy (MNGIE)

• Rare autosomal recessive disorder

• Mutation in TYMP gene → thymidine 
phosphorylase deficiency

• Waste products build up → damage the 
mitochondria

• Symptoms onset in adolescence/young 
adulthood

• Prior to onset, subtle fatigability, mild GI 
symptoms, thin body habitus, short stature



MNGIE clinical 
features

Gastrointestinal:

• Dysphagia

• Nausea, vomiting, bloating

• Delayed gastric emptying 
(gastroparesis)

• Severe weight loss and 
malnutrition

• Intestinal pseudo-obstruction

Nervous system:

• Weakness in arms and legs

• Tingling or numbness (peripheral 

neuropathy)

• Problems with balance and 

coordination

• Sensorineural hearing loss

Eyes:

• Droopy eyelids (ptosis)

• Eye movement problems 



Diagnosis:

• GI motility tests

• Blood and urine tests

– ↑ Thymidine and deoxyuridine 

• Genetic testing

– TYMP gene mutation

• MRI (leukoencephalopathy)

• Nerve conduction studies

Hirano et al. J Inherit Metab Dis 2021; 44:376-87

Brain MRI



Diagnosis: Treatment:

• Support nutrition (sometimes 
with feeding tubes or IV 
nutrition)

• Manage gut symptoms (anti-
nausea, prokinetics)

• Provide mitochondrial support 
supplements

• Bone marrow or liver transplant

Hirano et al. J Inherit Metab Dis 2021; 44:376-87

• GI motility tests

• Blood and urine tests

– ↑ Thymidine and deoxyuridine 

• Genetic testing

– TYMP gene mutation

• MRI (leukoencephalopathy)

• Nerve conduction studies



Constipation

• Hard, infrequent bowel 
movements

• Bloating and abdominal pain

• Urinary symptoms

• Faecal incontinence (soiling)



Constipation

• Hard, infrequent bowel 
movements

• Bloating and abdominal 
pain

• Urinary symptoms

• Faecal incontinence 
(soiling)



Evaluation

Abdomen X-ray

Transverse rectal diameter

Pellet study Colonic transit study



Constipation treatment

• Osmotic laxatives

– Polyethylene glycol 

– Latulose

• Stool softners

– Mineral oil

– Docusate

• Stimulants

• Senna

• Bisacodyl

• Suppositories

– Glycerin

– Bisacodyl

• Enemas / colonic irrigation

– Sodium phosphate

– Sodium citrate

– Bisacodyl

– Saline

– Oil



Nutrition problems

• GI symptoms

• Low energy intake → poor growth

• Malabsorption

• May need:

– Special formulas

– Supplements

– Tube feeding



Enteral Feeding

Nasogastric tube



Liver in Mito



Rahman S. J Inherit Metab Dis 2013; 36:659-73



Key take-home 
messages

• The GI tract is highly energy-
dependent

• GI symptoms are common and 
can affect QoL

• Nutrition support can make a 
big difference

• Multidisciplinary team approach 
is important



QUESTIONS?

THANK YOU FOR LISTENING
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