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Abstract

ventional medicine.

Context: Over the last decades, the prevalence of overweight (BMI> 25) and obesity (BMI > 30) is being the most important health
challenge in urban populations. The relationship between obesity and the individual’s temperament has not been studied yet.

Evidence Acquisition: This review aimed to study the causes of obesity, especially in middle-aged people, according to the new
evidence of conventional medicine and findings of Traditional Persian Medicine (TPM) physicians cited in their books. Databases
including PubMed, Scopus, and Iran Medex were also searched with keywords obesity and overweight for recent evidence in con-

Results: Based on the traditional Persian medicine findings, dystemprament or disequilibrium in Mizaj may promote obesity in
middle-aged and elderly people. The attenuation of innate heat and intrinsic moisture in middle age could increase the chance of
overweight and obesity. Recent studies in modern nutrition reveal a linear relationship between diminishing the basal metabolic
rate and increasing age, especially in middle age. Accordingly, cold-wet-tempered people have more efficient energy homeostasis
than hot-dry-tempered people that is similar to individuals with Firmicutes gut microbiota predominance. People living in high
altitudes and cold-dry climates maintain their innate heat better than people living in wet climates. It is in accordance with the
increasing brown adipose tissue thermogenesis in cold exposure, which decreases the chance of obesity.

Conclusions: Based on traditional Persian medicine school, it is hypothesized that increasing age and diminishing innate heat be-
sides the accumulation of phlegm (moisture) in the gastrointestinal tract of middle-aged individuals may be influential in altering
gut microbiota and consequently obesity. It seems that there may be a correlation between cold/wet Mizaj and risk factors of obesity.

Keywords: Obesity, Overweight, Middle Age, Traditional Persian Medicine, Nutrition

Context

=

Understanding the pathophysiology of obesity should
be reconsidered due to either the complex mechanism or
the growing trend of obesity prevalence. Overweight and
obesity are defined as the abnormal accumulation of fat,
threatening health (1). Recent 20-year surveys reveal a dou-
ble rise in overweight among children and adolescents (2-
4). According to WHO data in 2016, the overweight popula-
tion (BMI > 25 kg/m?) and obese people (BMI > 30 kg/m?)
greater than 18-years-old amounted to more than 1.9 bil-
lion and 600 million, respectively. The prevalence of over-
weight and obesity in adult populations increased from 6%
in 1980 to 12% in 2008 (5). It is predicted that obesity will
affect 60% of male adolescents, 50% of female adults, and
25% of children up to 2050 in the United States, England,

and most European nations. The prevalence of obesity is
estimated at 21.7% in Iranians above 18 years and 6.1% in
populations below 18 (6). The growing trend of overweight
in children in recent decades is a warning sign of increas-
ing the worldwide disability-adjusted life-years (DALYs) in
the near future (7). Despite enormous research on obesity
management among different medical research special-
ties, evidence shows that the trend of obesity upsurges in
developed and developing countries. Although a few new
topics have been opened in the recent decade in the mech-
anism of obesity, such as the role of brown adipose tissue,
diet, energy expenditure, climate, microbiota, homeosta-
sis, and contribution of hormonal plasma such as leptin,
epigenetic, etc., neither optimal medical guidelines nor
treatment protocols have been developed for obesity man-
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agement yet (8).

Hippocrates (circa 460 - 377 B.C.) and Galen (129 - 199),
the pioneers of humoral medicine, believe in the relation-
ship between body temperament and health. Based on tra-
ditional medicine schools, including Unani, Persian, Chi-
nese, and Ayurveda, people could be classified based on
their dominant temperament, and accordingly, the main-
tenance of temperament equilibrium, especially hotness
and coldness, warrants their health (9, 10). Avicenna (973
-1037 AD), the great Persian physician, in his masterpiece
Canon, a comprehensive textbook of medicine, presents
humoral medicine in a newer form, the Theory of Tem-
perament or Mizaj (7, 8). Persian medieval physicians be-
lieve that disequilibrium among four qualities, including
hotness, coldness, wetness, and dryness is the main cause
of dystemperament (diathesis) and disease states. Ac-
cordingly, everybody experiences different temperaments
(Mizaj) throughout life. People in childhood have hot-wet
Mizaj, while the youth, middle-aged, and old-aged individ-
uals own hot-dry, cold-dry, and cold-wet Mizaj, respectively
(9,10).

2. Evidence Acquisition

This review aimed to study the causes of obesity, es-
pecially in middle-aged people, according to the new ev-
idence of conventional medicine and findings of tradi-
tional Persian medicine (TPM) physicians cited in their
books. Databases including PubMed, Scopus, and Iran
Medex were also searched with keywords obesity and over-
weight for recent evidence in conventional medicine.

3. Results

3.1. Obesity in Viewpoint of Avicenna

Obesity, in the viewpoint of Avicenna is regarded as
the disease of structure and amount, in which the body in-
creases in quantity. Saman-e-mofrat or overt obesity is con-
sidered a disease because it per se disturbs normal body
function and may be complicated with other disorders.
Overt obesity results in the limitation of body movements,
wastes accumulation, and disturbance in vital body func-
tion (10).

3.1.1. Dystemperament Approach

Soo-e-Mizaj or dystemperament (diathesis) is the im-
balance of Mizaj in an organ, leading to disturbance in the
normal function of the afflicted body organ (11).

3.1.1.1. Temperament of Age Groups

The human being is firstly developed from the pene-
tration of the male sperm in the female ovule in the fetal
period that is the transmission of innate heat and intrin-
sic moisture from the parents, according to the descrip-
tion of physicians of Persian medicine. According to the
TPM theory, life expectancy is directly related to the degree
of intrinsic moisture, and accordingly, innate heat is ac-
quired from the parents, and the maintenance of the in-
trinsic heat warrants longevity. Death is the result of in-
nate moisture depletion or innate heat quench by diseases
or fatal casualties (12). Regarding the quality and quantity
of intrinsic heat and moisture, human life is divided into
four stages:

- Growth period: It starts with birth and ends near 30-
years-old, which is characterized by growth and accord-
ingly higher amounts of intrinsic moisture and heat. A
newborn possesses the most amounts of moisture and
consequently the most degree of growth due to the high-
estamounts of heat production. Persian physicians believe
that an imbalance between moisture and heat may cause
failure to thrive in childhood.

- Youth period: It includes the age range of 30 - 40
years with abalanced ratio of moisture to heatin which the
heat quality is like childhood heat quality, but the intrin-
sic moisture is lower than in childhood. This implicates
growth to stop and dominance of hotness and dryness in
the youth period.

-Middle age period: It is the age range of 40 - 60 years in
which body stamina gradually diminishes because of the
decreasing amount of heat and moisture quantitatively
and qualitatively.

- Old age period: It includes the age of 60 years and
higher in which stamina and strength diminish appar-
ently, and intrinsic heat and moisture are in the least level
compared to the other life periods, which leads to GI weak-
ness and consequently, disturbing absorption of essential
elements and nutrients (10, 12, 13).

3.1.1.2. Causes of Obesity Based on Temperament Theory

According to TPM sources, obesity can be considered
as a disease belonging to all the aforementioned groups
of diseases. As a point of fact, the main cause of obesity is
increasing moisture in the body, whether it is because of
fattiness (cold-wet temperament) or muscularity (hot-wet
temperament). Accordingly, obesity may be regarded as a
diathesis or dystemperament with an abundance of mois-
ture (13, 14).

According to Avicenna’s view in the Canon of Medicine,
everybody needs food to replace the substances that are
lost in the process of metabolism and physical activity.
Hararat-e-qarizi orinnate heatis needed for all of these pro-
cesses (15, 16). In middle age, the innate heat is lower than
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in young age although it is still more than in elderly. For
this reason, the accumulation of humidity is more promi-
nent in middle age than in younger age because of dimin-
ishing innate heat and accordingly decreasing physical ac-
tivity and total body metabolism. Meanwhile, their reten-
tive force is not yet compromised compared to the elderly
(15,16). In the elderly, the retentive force is attenuated, and
the depletion of body substances (energy loss) is greater
than in middle-aged persons and young adults. Decreased
intrinsic force and intact retentive force seem to be the
main cause of obesity in middle age (12, 15).

3.1.2. Lifestyle Modification in Obesity

In general, medieval Persian physicians recommend
nutritional measures and proper physical activity for obe-
sity control. Avicenna and other TPM physicians believe in
the importance of correcting the lifestyle and decreasing
the calorie intake as the first step of obesity management.
Decreasing the volume and calories of the meals should be
observed; however, it should be gradual and with precau-
tion regarding patients’ stamina and tolerance (13).

Barley bread, hot spices, herbal medicines in meals,
vegetables, and grains, salty, and hot taste dry foods are
considered slimming foods because of dehumidifying ef-
fects on the body moisture. Bitter foods are usually low-
calorie foods with the least nutritional value, but they usu-
ally possess medicinal and calefactory effects. Bitter taste
foods extenuate and segmentate the body phlegm and par-
tially compensate for the harmful effects of sweets (13).
Hot-tempered condiments usually heat up the body even
more than bitter foods. These foods disintegrate and ex-
tenuate dense foods like bitter foods. Umami (tasteless)
foods like cucumber and squash induce coldness and hu-
midity in the body and should be used with modificators
like hot and bitter condiments (13). Avoiding indulgence
in meatand sweets consumption should be recommended
to middle-aged groups. Foods that are both fatty and sweet
like halva are considered dense foods and usually take a
long time to be digested. Sour foods like vinegar have slim-
ming effects, but their excessive consumption should be
prohibited because they cause coldness of the liver and
consequently phlegm accumulation in the body, leading
to obesity (13).

Physical activity is a crucial issue regarding obesity
control; however, the attenuation of innate heat and de-
clining body metabolism of middle-aged people may limit
their capabilities in increasing physical activity as well
as young adults. Since decreasing weight needs enor-
mous exercise and intensive physical activities, consid-
ering middle-aged limitations, the physical activity pro-
grams should be tailored based on the tolerance and
stamina of the individuals by increasing the heart rate
without prevailing extreme fatigue (17). As Avicenna men-
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tions in the Canon of Medicine, a sedentary lifestyle and
indulgence in sleep lead to the accumulation of moisture
and phlegm in the body. On the other hand, middle-aged
people need less sleep to maintain their body homeostasis
and should avoid too much sleep (13).

3.1.3. Herbal Remedies in Obesity Management from the Per-
spective of TPM

Evidence has shown that herbal medicine may be effec-
tive in obesity management, but the mechanisms are not
explicit. Many herbal medicines with potential weight loss
effect were mentioned in TPM sources. As shown in Table 1,
there are different herbal types with different implications
(18, 19). Accordingly, Figure 1 shows the potential mecha-
nisms of herbal medicine for obesity management.

3.14. Climate in Obesity Management from the Perspective of
M

Avicenna states that there is an inward flux of heat
from the body surface toward the internal organs in the
cold seasons. It results in a better metabolism and gas-
trointestinal (GI) functionality in the cold seasons com-
pared to warm seasons. In the cold season, vasoconstric-
tion keeps the intrinsic heat in the inner parts of the body,
which facilitates better waste evacuation out of the body
by defecation and urination (13). The temperament of peo-
ple in related places is affected by different climates and
different geographical regions. Accordingly, people living
in mountains and high altitudes have cold-dry Mizaj and
peopleliving in places located between the sea in the north
and mountains in the south have cold-wet Mizaj. Besides,
people living in the desert and tropical regions accede to
hot-dry and hot-wet Mizaj, respectively (13).

3.2. Obesity in Modern Nutrition and Science
3.2.1. Brown and White Adipose Tissue

Experimental animal studies strongly suggest an in-
verse association between the propensity of white to
brown adipose tissue and the increased chance of diet-
related obesity in rodents (20). In cold exposure, the hy-
pothalamic thermoregulatory area receives impulses from
dermal cold receptors leading to norepinephrine release
by the sympathetic nerve terminals which activates brown
adipose tissue (BAT) thermogenic process and increasing
lipolysis (21). Besides, BAT increases the expression of type
2 deiodinase, which converts t4 to t3. A high-calorie diet
and certain nutrients can activate BAT in rodents that seem
to act as a protective factor in dealing with calorie/diet-
induced obesity (21). Ozguven et al. found that activated
brown adipose tissue quantity positively affects the liver
function test and lipid profile in adults. Also, BAT can re-
duce total cholesterol and LDL levels but it has no effect on
the level of HDL and triglyceride (22).
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Table 1. Herbal Remedies in Obesity Management

Family Scientific Name Traditional Persian Name  Temperament Part Used Usage Form
Rutaceae Ruta graveolens L. Sodab Hotand dry Seed|leaves Edible
Rubiaceae Coffea arabica L. Bonn’ Hotand dry Seed Edible
Oleaceae Olea europaea L. Zaytoon Hotand dry Fruit Edible
Papilionaceae Trachylobium horneannianum Hayne. Sandaros Hotand dry Resin Edible
Poaceae Hordeum vulgare L. Shaeer Cold and dry Seed Edible
EuphorbiaceaeCombretaceae Emblica officinalis Terminalia bellerica Itrifal e Saghir Cold and dry Fruit Edible
Terminalia chebula
Apiaceae Trachyspermum ammi Nankhah Hotand dry Seed Edible
Piperaceae Piper nigrum L. Felfel Hotand dry Seed Edible
Umbelliferae Bonium persicum Kammun Hotand dry Seed Edible
Umbelliferae Apium graveolens L. Karafs Hotand dry Seed Edible
Umbelliferae Foeniculum vulgare Razianaj Hotand dry Seed Edible
Umbelliferae Pimpinella anisum L. Anisun Hotand dry Seed Edible
Lamiaceae Zataria multiflora Sa’tar Hotand dry leaves Edible
Lamiaceae Origanum majorana L. Marzanjush Hotand dry leaves Edible
Lamiaceae Allium sativum Sou'm Hotand dry Bulb Topical/edible
Vitaceae Vitis vinifera L. Khall’ Cold and dry Fruit vinegar Topicalledible
Moraceae Ficus laccifera Roxb. Lok’e maghsul Hotand dry Resin Topical
Costaceae Costus sp. Ghost Hotand dry Roots Topical
Compositae Matricaria chamomilla Babubadj Hotand dry Flower [leaves Topical
Apiaceae Anethum graveolens Shebatt Hotand dry leaves Topical

As known, BAT possesses an enriched innervation with
the sympathetic nervous system,; it is highly vascularized
and contains many droplets of lipids and numerous mi-
tochondria compared to white adipocytes that contain a
single large droplet and a few mitochondria (21). Mice
on a high-fat diet deficient in tryptophan hydroxylase 1, a
serotonin regulator, are protected from obesity and non-
alcoholic fatty liver (23). Cold exposure increases BAT
thermogenesis through sympathetic activity and nore-
pinephrine release (24). It seems that the thermogenic ac-
tivity of BAT is because of a high amount of mitochondria
and uncoupling protein 1 expression (21).

White adipose tissue (WAT), the most abundant adi-
pose tissue in the body, contributes a major role in the reg-
ulation of body energy expenditure and serves as a reser-
voir for excess fat intake (25). Increasing peripheral sero-
tonin is related to obesity based on new research (23).
There is a relationship between the depots of adipose tis-
sues and the risk of cardiovascular disease (CVD): Adipose
tissue depots in BAT and thoracic perivascular adipose tis-
sue (PVAT) are protective, and abdominal PVAT and WAT in-
crease the risk of CVD (25).

3.2.2. Diet and Energy Expenditure

Following the industrial revolution and the arrival of
advanced agricultural machinery, processed food came
into a routine diet and greatly changed the caloric intake
compared to the previous decades (26). These changes in-
creased inclination to the consumption of higher-calorie
foods with lower nutritional values and consequently
lower use of fresh green vegetables and fruits (27). The
result has been lower physical activity and a sedentary
lifestyle accompanied by taking high calorie foods contain-
ing high amounts of fat (28). Higher income and urbaniza-
tion of societies led to the replacement of traditional foods
by high amounts of complex carbohydrates and fibers by
high-calorie foods including simple carbohydrates, fats,
and processed animal products. It is a general assumption
thatdiets containing > 30% of fat can induce obesity in the
community (29).

There are few studies pertaining to energy expenditure
and weight control. As a matter of fact, overweight, as
a kind of energy imbalance, arises when energy intake is
more than energy expenditure (30). Adding capsaicin to
meals causes satiety and may be effective in the control of
obesity through decreasing calorie intake (30). Propionyl
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Figure 1. Potential mechanisms of herbal medicine for obesity management

L-carnitine (PLC) contributes to cellular energy expendi-
ture and fatty acid oxidation, and it may have a protective
effect on the vascular endothelium (31). An animal study
showed that PLC could lower the weight of obese rats (31).
The major source of adenosine triphosphate (ATP) produc-
tion is mitochondria (32). Besides, body heat starts to di-
minish with increasing age, which is more obvious in the
elderly; however, increasing weight is a warning sign in
middle age. Thermogenic herbal medicines such as Saf-
flower are suitable remedies for weight control. Safflower
simultaneously could control constipation, according to
PM sources (33).
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3.2.3. Microbiota and Energy Homeostasis in Obesity Manage-
ment

The gut microbiome has been considered a promoter
(booster)agentamong the factors affecting obesity, i.e., nu-
trition, lifestyle, genetics, and environment. Microbiota
is identified in Merriam-Webster as any “microscopic or-
ganisms (including bacteria, archaea, protists, fungi, and
viruses) of a particular environment”. Some investigations
have shown that the human’s microbiota populations, up
to100 trillion microbes, are composed of five phyla, includ-
ing Bacteroidetes, Firmicutes, Actinobacteria, Proteobacte-
ria, and Verrucomicrobia (34). Gut microbiota contributes
to a symbiosis with human hosts and plays a crucial role
in energy homeostasis and metabolism. The relative size
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of Firmicutes versus Bacteroidetes population, the domi-
nant phyla of human guts, has an association with obesity
in rodents (35). Bacteroidetes and Firmicutes form around
90% of the total bacterial species (34, 36). Gut microbiota
is known as a collection of microorganisms located in the
gastrointestinal tract. Besides the hosted nature, endoge-
nous and exogenous events can affect and modify the com-
positions of this microbial population (37).

During the past decades, a significant correlation has
been found between gut microbiota and obesity, but the
relations between them remain unknown. It has been
shown that the pattern of the bacterial population varies
between lean and obese people so that the number of Fir-
micutes increases in obese and type 2 diabetic patients (36-
40) although later studies failed to confirm this finding
(41). Some studies revealed significantly higher diversity
of microbiota among obese individuals. Recent studies
found different intestinal microbiomes in obese and non-
obese individuals (42). However, it should be noted that
intestinal bacteria play an important role in providing en-
ergy and regulating host metabolism (43) by decomposi-
tion of plant polysaccharides and fibers (44). More specif-
ically, Le Chatelier et al. showed that individuals with a
low diversity of gut microbiota are more likely to develop
diseases such as overall adiposity, insulin resistance, and
dyslipidemia than those with high bacterial richness. This
finding demonstrates that the composition of the gut mi-
crobiome and diversity of intestinal flora determine the
healthy/diseased states (45). The difference between gut
microbiomes in adolescents and adults and their relation-
ships with obesity or weight loss is controversial. Recent
studies showed the distinct microbiota of obese adoles-
cents and adults compared to the non-obese population,
which implies the synergistic impacts of the microbiome
and increasing age on the development of middle-aged
obesity. Faecalibacterium prausnitzii is one of the most im-
portant bacteria presented in the western world diet that
plays a role in the failure of obese people in losing weight.
Itis also an important factor in host metabolism, which fa-
cilitates the absorption of non-absorbable carbohydrates
in the gut (46, 47).

4. Conclusions

Obesity in middle age is influenced by Mizaj. In this
regard, the traditional theory may help to explore for bet-
ter understanding obesity management. Obesity in mid-
dle age can enhance the likelihood of metabolic syndrome
and increase the risk of CVD. The increase of food intake
and decrease of the basal metabolic rate can enhance the
prevalence of overweight and obesity in middle age. Con-
sidering this new approach towards obesity, it is influ-
enced by diverse factors such as brown adipose tissue, en-

ergy expenditure, climate, habit, diet, microbiota, home-
ostasis, hormones, and epigenetics. In addition, tempera-
ment equilibrium based on the Avicenna theory can have
an important effect on obesity in middle age. Therefore,
it is essential to explore other theories to improve obesity
management (Figure 2).

Based on traditional medicine findings, dystempra-
ment or disequilibrium in Mizaj may promote obesity in
middle-aged and elderly people. Middle-aged individuals
possess less innate heat compared to youngsters, and it is
an implication for decreasing their physical activity and
transforming their excess calorie needs to abdominal PVT
and WAT, which is a risk factor for CVD. On the other hand,
scientific evidence shows that age is one of the most im-
portant factors in energy metabolism. The basal metabolic
rate drops almost linearly with age. The decrease in the
basal metabolic rate generally requires a reduction in calo-
rie intake (48). In addition, skeletal musculature is a funda-
mental organ that consumes the most energy in the nor-
mal human body. As a result of aging, skeletal muscles
deterioration takes place, which includes enhanced intra-
muscular fat infiltration, fibrosis, and a decline in the size
and amount of muscle fibers (25, 46, 49). Interestingly,
Jorjani, in his great book, Treasure of Kharazm Shahi, de-
scribes hot-wet-tempered individuals with wide chests and
necks (50). It is in line with recent studies that cite pro-
tective effects of depots of BAT in the neck and thoracic
PVAT for CVD (25). According to TPM sources, people liv-
ing in high altitudes and cold-dry climates maintain their
innate heat better, which is in accordance with increasing
BAT thermogenesis in cold exposure.

There is a correlation between the density of the Bac-
troidetes population in the gut and fecal concentrations
of short-chain free fatty acids (butyrate, acetate, and pro-
pionate), which contribute to energy homeostasis. They
serve as energy sources for the liver and peripheral tis-
sues, which are diminished in obese people. Short-chain
free fatty acids bind to free fatty acid receptor 3 in the gut,
which, in turn, activates the sympathetic nervous system
(35).

Considering TPM manuscripts and recent studies, hot-
tempered individuals show higher sympathetic nervous
system activity than cold-tempered people (51). Accord-
ing to TPM sources, hot-dry-tempered people are usually
slimmer compared to cold-wet-tempered individuals. In
sum, it seems that cold-tempered people have lower basal
metabolic rates and more efficient energy homeostasis in
comparison with hot-tempered people who are similar to
those with Firmicutes gut microbiota predominance. They
usually have more inclination to weight gain than people
with Bactroidetes gut microbiota predominance, which
lose weight easier. More recently, it has been reported that
temperament (mood and behavior) was associated with
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Figure 2. Potential conceptual relationship between traditional Persian medicine and modern nutrition in obesity

gut microbiota (52). Based on TPM texts, the individuals’
temperament is associated with their Mizaj, so one can as-
sume a relationship between gut microbiota and temper-
ament. However, further research should be conducted to
prove the relation of gut microbiota with Mizaj and BMI.

Nowadays, the use of herbal medicine to treat obesity
is of much attention. Unfortunately, there are scarce stud-
ies about the active ingredients of herbal medicine and
their mechanism of action so far. However, some studies
suggest that weight-reducing effect of some herbal prepa-
ration might be via reducing endoplasmic reticulum stress
and increasing leptin sensitivity or through decreasing cy-
tokine expression in the liver and adipose tissue (53).

As TPM is a holistic approach to medicine, its proposed
interventions for obesity and overweight need a similar
look. The TPM physicians treat most diseases according to
the diagnosis of Mizaj that is the diagnosis of quadruple
qualities - hotness, coldness, wetness, and dryness - and
includes Mizaj of the patient, Mizaj of the disease state,
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Mizaj of prescribed medicinal herbs, and Mizaj of the sea-
son and place in the time of disease state. In sum, consid-
ering the average data deduced from Mizaj parameters, it
determines the plan of the physicians for the start-point
and endpoint of medical intervention and diagnosis. Obe-
sity and overweight in conventional medicine have mul-
tiple etiologies comprised genotype and gene expression,
microbiota, socioeconomic status, diet, environment, and
psychological factors. It seems that there may be a correla-
tion between cold/wet Mizaj and some risk factors of obe-
sity, including microbiota. Moreover, based on TPM school
basics, it is hypothesized that increasing age and diminish-
inginnate heat besides the accumulation of phlegm (mois-
ture) in the GI tract of middle-aged individuals may be in-
fluential in altering gut microbiota and consequently obe-
sity. Conducting well-designed experimental studies and
clinical trials will shed light on these claims.
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