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first selecting a donor without a family history of 
autoimmune, metabolic, and malignant diseases and 
screening for any potential pathogens. The feces 
are then prepared by mixing with water or normal 
saline, followed by a filtration step to remove any 
particulate matter. The mixture can be administered 
through a nasogastric tube, nasojejunal tube, esoph-
agogastroduodenoscopy, colonoscopy, or retention 
enema.53 Although FMT has been utilized for over 
50 years, it has recently gained momentum given 
its high efficacy in eradicating Clostridium difficile 
infection.54 Most clinical experience with FMT has 
been derived from treating recurrent or refractory 
Clostridium difficile infection (CDI).52 Recently there 
have been several trials evaluating the prospect of 
altering the gut microbiome as a potential for therapy 
in obesity and the metabolic syndrome (Table 2). In 
this context, possible mechanisms of action of FMT in 
such situations include manipulation of the composi-
tion of gut microbiota, fortification of the intestinal 
barrier and suppression of pathogens, and immu-
nomodulation (Figure 2).55 A large body of research 
has demonstrated that alteration of the relative level 
of the two dominant bacterial divisions (Bacteroidetes 
and Firmicutes) was related to obesity,29-32 namely, 
the abundance of Bacteroidetes was lower, while 
the abundance of Firmicutes was higher in obese 
individuals. Meanwhile, the obese microbiome was 
shown to be more efficient at absorbing energy from 
food by digestion compared to the lean microbiome.31 
Turnbaugh et al31 completed a more in-depth study 
than the previous research, in which the fecal micro-

biota of obese C57BL/6J donors was transplanted 
into germ-free C57BL/6J recipients. Germ-free mice 
colonized with an ‘obese microbiota’ exhibited a 
significant increase in total body fat compared with 
germ-free mice colonized with a ‘lean microbiota’. 
Furthermore, the obese recipient microbiota had a 
significantly higher level of Firmicutes than the lean 
recipient microbiota. These results showed intestinal 
bacteria to be an additional contributing factor to the 
pathophysiology of obesity. In 2012, Vrieze et al56 
evaluated the effects of FMT on insulin sensitiv-
ity in subjects with metabolic syndrome. Patients 
with metabolic syndrome were randomly assigned 
to groups that were given small intestinal infusions 
of allogenic or autologous microbiota. Patients who 
received an infusion of microbiota from lean donors 
were observed to have a significant increase in insulin 
sensitivity and butyrate-producing intestinal microbiota 
(e.g. Eubacterium hallii or Roseburia intestinalis). 
Butyrate as a short-chain fatty acid is known to be 
associated with obesity and pain sensation and plays 
an important role in colonic function.57-60 

Thus, gut microbiota could be developed as thera-
peutic agents to increase insulin sensitivity in humans. 
Ridaura et al61 transplanted fecal microbiota from adult 
female twin pairs discordant for obesity (an obese or 
lean co-twin) into separate groups of GF mice fed 
mouse chow low in fat and rich in plant polysaccha-
rides. Mice that received an obese twin’s fecal micro-
biota exhibited significantly greater increases in total 
body, fat mass and adiposity, and obesity-associated 

Table 2. Changes in microbiota composition associated with obesity and FMT therapeutic strategies
Models Disease Implicated microbiota New therapeutic 

strategies
Implicated microbiota Reference

Mice Obesity Bacteroidetes ↓, Firmicutes ↑ FMT Bacteroidetes ↑, Firmicutes ↓ 31

Human Metabolic 
syndrome

NO FMT Butyrate-producing microbiota (e.g. Roseburia 
intestinalis or Eubacterium hallii)

56

Mice Obesity NO FMT NO 61

Mice Obesity Gammaproteobacteria 
(Escherichia) ↓, Verrucomicrobia 

(Akkermansia) ↓ and 
Bacteroidales ↓

FMT Verrucomicrobiales ↑, Akkermansia ↑,  
Alistipes (Bacteroidetes phylum) ↑

65

Mice Obesity NO FMT NO 66

NO refers to no test or no research.


