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 Abstract
One of guilty pathologies in insulin resistance and type 2 diabetes mellitus (T2DM) is 
ectopic fat accumulation in organs like pancreas, liver and skeletal muscles due to fatty 
acid’s bad digestion. This situation corresponds much with a spectrum of illnesses named the 
Soo ul Qinya & Estesgha in Traditional Persian Medicine (TPM). We renamed and redefined 
the concept as “The Bad-Anbaasht Syndrome” meaning bad-deposition. One of its basic 
treatments mentioned is thermal-therapy which interestingly also shown to benefit T2DM in 
recent studies. We designed a novel protocol named SINA therapy to treat T2DM including 
sauna’s benefits but reducing its side effects and then performed an animal pilot study. Five 
Wistar rats made diabetic by high fat diet and low dose streptozotocin, were treated daily 
by month long SINA 1.2 treatment protocol (1 cc Oxymel gavage and then 30 min thermal 
therapy in 37 ̊C dry sauna incubator). Weight and blood glucose were measured at beginning 
and at the end. Although Mean weights increased significantly from 296 to 321 (paired T 
test, p = 0.022) but surprisingly the mean blood glucose lowered significantly from 200mg/dl to 
127mg/dl (p = 0.049). According to results of this pilot study, SINA therapy 1.2 is probable to 
have benefits in treatment of T2DM, but yet needs further experimental and clinical evidence.
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Introduction
Diabetes mellitus is a global common met-
abolic disorder that affected approximately 
425 million people by 2017 [1]. The inci-
dence of the disease has increased dramatical-
ly and has caused more than 3 million deaths 
in 2012 worldwide [2]. It is also predicted to 
be the seventh cause of death in the world by 
2030 [3]. According to World Health Orga-
nization (WHO) reports, this disorder affects 
10% of the Iranian population and accounts 
for 2% of mortality at the national level [4]. 
It is the largest cause of blindness, kidney 
failure, heart attack, and lower-extremity 
amputation in the world, which demonstrates 
the importance of treating and preventing di-
abetes complications [2].
The role of ectopic fat storage has been 
pointed out in pathological investigations on 
insulin resistance and type 2 diabetes [5,6,7]. 
Fat can be recognized as food as it is a source 
of energy storage, a member of the cell struc-
ture, and a part of the intracellular and inter-
cellular messaging system [8]. Normally, the 
body consumes and stores fatty acids through 
reactions, but sometimes these processes can 
be impaired for a variety of reasons, includ-
ing excessive fat consumption. Excessive 
fatty acids enter the systemic circulation due 
to different issues and in addition to causing 
disorders in whole body, enter tissues that are 
unable to consume and store them and thus 
are stored improperly. This ectopic accumu-
lation reduces tissue integrity and induces 
pathological responses and structural and 
functional damage in all cells [8,9].

Ectopic fat storage occurs in many tissues 
and causes various complications. The most 
important of these citations include the heart, 
liver, skeletal muscles, pancreas, and kidneys 
[10]. Ectopic cardiac fat accumulation occurs 
in the pericardium, epicardium, myocardium, 
and around the coronaries which leads to im-
paired cardiac rhythm, muscle function and 
blood perfusion [8,11,12,13].
The same problem causes insulin resistance 
in the skeletal muscles and leads to the pro-
duction of inflammatory cytokines and oxi-
dative stress mediators, changes in lipid pro-
file and insulin resistance in the liver. Ectopic 
fat accumulation in the pancreas causes dis-
orders, the most important of which includes 
pancreatic β-cell dysfunction [14,15,16]. 
Overall, lipids can become key components 
of the pathophysiological cascade that are 
detrimental to cell health and tissue function. 
They may also impose adverse effects such 
as impaired intracellular components, chron-
ic inflammation and impairment of energy, 
metabolism and vital responses and finally 
cell death. This indicates the need of atten-
tion to such an issue in the treatment of dia-
betes and its complications.
In this study, in harmony with recent glob-
al approach and WHO recommendations 
towards integrative medicine [17], we re-
viewed Traditional Persian Medicine (TPM/
PM) literature to find a solution for ectopic 
fat storage.  
In a quest in PM works, two topics were 
identified as the nearest concepts to ectopic 
fat storage named Soo ul Qinya & Estesgha 
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(S&E) ســوءالقنیه و استســقاء, which listed a range 
of ectopic and harmful storage of food in the 
body [18,19,20]. S&E seem to be a spectrum 
of a diseases that starts from poor hepatic di-
gestion and then progresses to poor vascular 
and organ digestion [21]. This poor diges-
tion, for whatever reason, results in uncom-
pleted rheological change called “Nozj” and 
subsequently impure blood production [22]. 
Furthermore, circulating throughout the body 
and penetrating into different organs, bad-di-
gested food gradually accumulates in organs 
ectopically as it is unusable by them. Then 
again, due to subsequent lack of blood sup-
ply and deprivation of “intrinsic fuel” named 
“Haar-re-Gharizi” [23], the organ cannot 
digest and expel these wastes, resulting in 
weakness and disintegrity of the body organs 
[19,24,25].
Although S&E has been defined only based 
on macroscopic indices, we have adopted 
and abstracted from it, a more general and 
common concept named “The Bad-anbaas-
ht syndrome” [23,26,27] which means ecto-
pic and harmful food storage in the body in 
different scales ranging from nanoscopic to 
macroscopic levels. One of the displays of 
this syndrome is the ectopic fat storage in dif-
ferent body tissues which may have diverse 
manifestations depending on the individuals’ 
condition and the organs affected. 
Considering the similarities between S&E 
and ectopic fat storage, the treatments were 
sought for the disease from the traditional 
manuscripts. Generally, such treatments can 
be obtained firstly by deducing from general 

principles given in the opening chapters and 
secondly referring to traditional prescrip-
tions provided by the previous scholars under 
specific topics and disorders in the following 
chapters. 
Regarding general principles of Persian Med-
icine (PM), the governing nature of the body 
is the one who fights disease and separates 
good humor from harmful ones and excretes 
the harmful humors and wastes [19]. In these 
processes, the “intrinsic fuel”-mainly com-
parable with the whole blood - strengthens 
the nature of the body and acts as its arm 
or device to do the above and to preserves 
body moistures at a healthy level, and pre-
vents them from being harmful and patho-
genic [23,25]. According to the literature, 
heart is the source and pump of the “intrinsic 
fuel” which moves and distributes it in the 
whole body [23,27]; therefore, strengthening 
the heart enhances the “intrinsic fuel” and 
its distribution throughout the body and to 
the surface and helps modify the body as the 
scholars have regarded the “intrinsic fuel” 
as the source of all functions. This point of 
view nowadays is more understandable be-
cause whole blood is now known to contain a 
range of nutrition and defense capabilities to 
fulfill cell and tissue requirements and also 
the medium conveying warmth and wetness 
which are two qualities that boosts develop-
ment and growth when adequate. In PM lit-
erature, moderate but not excessive external 
heat has been considered generally to em-
power the heart and thus to expand the “in-
trinsic fuel” and subsequently inflame the in-
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nate heat. Therefore, by better distribution of 
“intrinsic fuel” (whole blood) to the periph-
eral organs that are away from the heart, not 
only their temperament [28] will be adjusted, 
but also their digestive, excretory, function-
al, and defensive abilities are also promoted 
to an optimal level. It is notable that migrat-
ing to warmer climates or using warm baths 
has also been specially recommended in S&E 
treatment sections [29]. 
It is noteworthy that thermal therapy is also 
one of the most effective methods currently 
available as diabetes adjuvant therapy in con-
ventional medicine. It has been shown to sig-
nificantly decrease insulin resistance, fasting 
blood glucose, and glycosylated hemoglobin 
in diabetic samples in numerous recent an-
imal and human studies [30,31,32,33]. It is 
also shown to control inflammatory reactions 
[32] and to improve the quality of life for pa-
tients with type 2 diabetes [34]. Numerous 
articles have addressed the role of thermal 
therapy in reducing complications and con-
tributing to the recovery of diabetic patients 
[32,35,36]. Mechanisms currently present-
ed for these achievements include increased 
production and induction of nitric oxide 
synthase (NOs) as well as induction of heat 
shock protein (HSP) [31,37,38,39]. Although 
positive inotropic and chronotropic effects of 
heat on the heart and vasodilation effect on 
the arteries should also be considered as it 
helps better end organ perfusion and food-
drug bioavailability [23,40].
On the other hand, blood and fluid thinning 
syrups like oxymel [41] – a finely baked sug-

ar and vinegar mixture – have been generally 
and also specifically prescribed for such con-
ditions. Oxymel disintegrates thick, aggre-
gated materials including blood constituents 
and intercellular and intracellular depositions 
providing a more fluid medium for transpor-
tation of nutrients, mediators and drugs thus 
better tissue bioavailability and reduction of 
insulin resistance. Oxymel consumption has 
not shown increasing effect on fasting blood 
sugar (FBS) of normal people [42].
Besides thermal therapy and oxymel con-
sumption derived and deduced from the 
general principles of PM, some specific 
treatments and medications have also been 
discussed under the S&E topics including the 
use of topical ointments such as combina-
tions of chamomile, salt, borax and cow fat 
(tallow) in order to prepare and induce suit-
able sweating from the skin to expel the ac-
cumulated waste dermally [29,43] although 
such treatments are not applicable in experi-
mental rats due to the covered skin and lack 
of peripheral sweat glands [44]
According to the foregoing, we composed a 
treatment protocol (SINA1.2) [23] for type 2 
diabetic rats by combining warm oxymel ga-
vage with subsequent controlled comfortable 
thermal-therapy. This method was designed 
and implemented as a pilot study.

Methods 

Animals
In this study, five male Wistar rats (4 weeks 
old) weighing 150-200 g were obtained from 
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Discussion and Conclusion
As mentioned previously, from modern physi-
ology point of view, the external heat increases 
the peripheral vasodilatation to modulate the 
increased core body temperature; therefore the 
heart is forced to increase its output by increas-
ing the stroke volume and pulse rate to main-
tain the intra-arterial pressure. This respective-
ly increase in inotropy and chronotropy half an 
hour a day for about a month seems to increase 
left ventricular hypertrophy and heart’s pump-
ing ability, thus resulting better blood supply to 
the liver, pancreas, other tissues, and removal 
of more fats and decrease in insulin resistance.
In regards to oxymel, interestingly, four weeks 
of intake not only did not elevate FBS levels 
in diabetic rats but also along with controlled 
thermal therapy (sauna)  - in the SINA1.2 pro-
tocol – it reduced the FBS. This result may be 
related to the blood thinning and tissue cleans-
ing effect claimed for oxymel which might 
have increased insulin bioavailability and de-
creased insulin resistance. Another remark-

Pasteur Institute. The rats were exposed to 
12 hours of light and 12 hours of darkness at 
22 ± 1 °C. Rats had free access to water and 
food (normal or high fat).
Maintenance protocols and animal exper-
iments were carried out according to the 
ethics committee of the Qom University of 
Medical Sciences. (Ethical code: IR.MUQ.
REC.1396.15)

Diabetes Induction
Rats were fed a high-fat diet for 8 weeks, 
then, after 12 h fasting, a single dose of ci-
trate buffer-dissolved streptozotocin (25 mg/
kg) was injected intraperitoneally [45]. Rats 
with fasting blood sugar (FBS) levels of 
above 150 mg/dl after the third day were in-
cluded in the study.

Treatment
The treatment was performed for 4 weeks in 
a way that rats were gavaged with oxymel 
five days a week and then placed in a dry-
warm sauna chamber at 37 °C for 30 minutes. 
This protocol was named SINA1.2 method.

Simple oxymel syrup preparation 
One kg of sugar was boiled with 500 ml of 
warm water, then 300 g vinegar (5% ace-
tic acid) was added and slightly stirred and 
boiled again.
 For gavage, 0.2 cc of oxymel syrup was 
mixed with 0.8 cc of water which reached 
its boiling point temperature (100 °C), then 
cooled to 50 °C.
The rats’ weight and FBS were measured at 

10-day intervals. FBS was measured by a 
glucometer using the tail blood of the animal.

Findings
Rats’ weight ranged from an average of 296 g 
on the first day to 321 g on the last day, which 
was shown significantly increased by paired 
t-test (P = 0.022). However, interestingly, de-
spite weight gain, the mean FBS decreased 
from 200 mg/dl at baseline to 127 mg/dl at 
the end of the study, which was statistically 
significant (P = 0.049). 
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abolic disease pathogenesis and treatment. J Lipid Res 
2016:jlr.R066514.

[9] Lim S, Meigs JB. Links between ectopic fat and vascu-
lar disease in humans. Arterioscler Thromb Vasc Biol 
2014;34:1820-1826.

[10] Rosen ED, Spiegelman BM. What we talk about when 
we talk about fat. Cell 2014;156:20-44.

[11] Goldberg IJ, Trent CM, Schulze PC. Lipid metabolism 
and toxicity in the heart. Cell Metab 2012;15:805-812.

[12] Han TS, Lean MEJ. A clinical perspective of obesity, 
metabolic syndrome and cardiovascular disease. JRSM 
Cardiovasc Dis 2016;5:2048004016633371.
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relation of saturated fatty acids with low-grade inflam-
mation and cardiovascular disease. J Nutr Biochem 
2016;36:1-20.

[14] Byrne CD, Targher G. Ectopic Fat, Insulin Resistance, 
and Nonalcoholic Fatty Liver Disease. Implications for 
Cardiovascular Disease 2014;34:1155-1161.

[15] Lyons C, Kennedy E, Roche H. Metabolic Inflamma-
tion-Differential Modulation by Dietary Constituents. 
Nutrients 2016;8:247.

[16] Samuel VT, Shulman GI. Mechanisms for insulin re-
sistance: common threads and missing links. Cell 
2012;148:852-871.

[17] Organization WH. WHO traditional medicine strategy 
2014–2023. 2013. Geneva: World Health Organization. 
2015.

[18] Heravi M. Bahr al-Jawaher. Jalaluddin Publications. 
Qom 2008; p 22. [in Arabic]

[19] Kermani N. Sharh al-Asbab va al-Alamat. Vol 1. 
Jalaleddin. Qom 2008; p 34.  [in Arabic]

[20] Pourhosseini M, Nojavan F, Mohammadbeigi A, Mora-
di H. Misinterpret of a unique clinical presentation 
named “Soo ul qinya” in Traditional Persian medicine 
with “Anemia”. IJAM 2019; 10:130-135.

[21] Emtiazy M, Keshavarz M, Khodadoost M, Kamaline-
jad M, Gooshahgir SA, Shahrad Bajestani H, Rela-
tion between body humors and hypercholesterolemia: 
An Iranian traditional medicine perspective based on 
the teaching of Avicenna. Iran Red Crescent Med J 
2012;14:133-8.

[22] Alizadeh Vaghasloo M, Zareian MA, Soroushza-
deh SMA. The Concept of Nozj. Trad Integr Med 
2016;1:133-135.

[23] Alizadeh Vaghasloo M, Naghizadeh A. The Concept of 
the Haar-re-Gharizi and Hararate Gharizi: The Innate 
Hot [Substance] and Heat. Trad Integr Med 2017;2:3-8.

[24] Jorjani L. Zakhireh kharazmshahi. Bonyade Farhang 
Ira. Tehean 1992; p 653.

[25] Ibn Sina A. al-Qanun fi al-tibb. Alamy Le-Al-Matbooat 
institute. Lebanon 2005; pp 125-127.

[26] Alizadeh Vaghasloo M, Naghizadeh A, Keshavarz M. 
The Concept of Pulse. Trad Integr Med 2017;2:54-60.

able point was the opposite change in weight 
and FBS levels which may be related to a prob-
able porosity and swelling temporarily made 
by oxymel’s effect on the fat depositions which 
may have substituted water instead of fat in 
the short term. This probability is also compat-
ible with the possible increased insulin access 
and bioavailability. 
Further studies should consider lipid profiles 
as well as inflammatory factors that cause dia-
betes complications. It is also recommended to 
investigate changes in various tissue in future 
histopathological studies.
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