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Abstract. Human constitutional typology system in Traditional Mongolian Medicine (TMM)
explains not only the differences in physical characteristics, but somatic, mental, spiritual and
behavioral peculiarities of individuals and as well as environmental factors influencing on their
existence. In TMM the typology system prescribes several human constitutional types in accordance
with domination of abstraction substances (or humors, or notions, or elements) Khii, Shar and
Badgan and it may be specified into 3 single, 3 mixed or mixed and one collected human constitutional
types (Figure 1) and herewith each person have a own proportion of these substances determined
at the birth, tough the proportion may have to changed during the lifetime under influence of both
internal and external factors, including aging, harmful and pathogenic factors. This review is aimed
to analyze and summarize results of research works developed at the Mongolian National University
of Medical Sciences (MNUMS) and which were focused on relationship between traditional and
modern medicines.
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There were 3 independent research and development projects was focused on relationship
between types of immune response and typology systems in TMM at the MNUMS during 2010-
2019. In cytokine study project done in 93 blood donors were found low titer of pro-inflammatory
cytokines, respectively low activation potential of T helper 1 (Th1) mediated inflammation has related
with Badgan humor domination, but relation of Shar humor with anti-inflammatory cytokines,
therefore with Th? mediated response was remained open. In chronic hepatitis B study were enrolled
101 patients with certain phases of this pathology and established 1) immune active phase or
condition of CHB may be related with Khii humor; 2) reactivation phase/condition of CHB may be
related with Shar humor; and 3) inactive phase/condition — with Badgan humor. Study of peripheral
blood white cells count in 287 blood donors demonstrated possible relationship between CD4+ T cell
count and Badgan humor, and iNKT cell count and Khii humor. Study of serum immunoglobulin
and compliment titer was performed in 242 blood donors and demonstrated significantly higher C3
titer in subjects with Badgan dominated humors. Also were shown direct intermediate correlation
between titer of serum IgG and IgM and Shar humor expression score, and between titer of serum
C3 and IgM Badgan humor expression score.

On the basis of these findings were suggested: 1) Shar humor expression has an association with
Th? mediated adaptive immune response; 2) Badgan humor expression has an association with Th1
mediated response; 3) and Khii humor has an intermediate position regulating Shar and Badgan
humor expression and has an association with NKT cells, which likely to regulate Th1 and Th*
mediated response activity. To ensure or decline above mentioned hypothesis there is required to
continue and expand the research in this field.

Key words: Mongolian traditional medicine, human body constitution, immune response type

AnHotanusa. CucreMa KOHCTUTYLMOHA/IbHONM TUIIONIOTUY Ye/IOBeKa B TPafIMIIMOHHON MOH-
ronbckoit MepuiyHe (TMM) 06bsCHsIET He TONBKO pa3nnuns B GU3NIECKUX XapaKTePUCTUKAX,
HO U COMaTHM4ecKye, ICUXIYecKye, TyXOBHbIe I ITOBefleHYecKe 0COOEHHOCTI MHUBI/IOB, a TaK-
e (paKTOpBI OKpY>Kalolllell Cpefbl, BVAILINMEe Ha UX cymecTBoBanue. B TMM cucrema tumosno-
TUM TIPEANNChIBaeT HECKOIbKO KOHCTUTYI[MOHA/IbHBIX TUIIOB Ye/I0BEKa B COOTBETCTBUM C IOMU-
HYpPOBaHVeM abCTparupymoyX BelecTs (VI OMOPOB, Wy oHATHit, win snementos) Khii, Shar
u Badgan, 1 oHa MO>XeT OBITh yKa3aHa Ha 3 OTHE/NbHBIX, 3 CMEIIAHHBIX V/IV CMEIIIaHHBIX J Of{UH CO-
OpaHHBII Ye/I0BeYeCKMII KOHCTUTYIVOHA/IBbHBIN. TUIIBI (puc. 1), ¥ IpU 3TOM Y KaXKJOTO Ye/IoBeKa
€CTb CBOSI IPONIOPLIMA STUX BEIECTB, ONPe/ie/IeHHAA IIPU POXKJEHNUM, XOTA IPONOPLUA MOXKET 13-
MEHUTbCS B TeUEHE XV3HY 1107} BO3/eICTBYeM KaK BHYTPEHHMX, TaK VI BHEITHNX (paKTOPOB, BKITIO-
Jas CTapeHue, BpegHble 1 rmaToreHHble GakTopbl. Llenpio maHHOro 0630pa ABIAETCA aHAMU3 U 00-
o06IIeHNe pe3y/IbTaTOB HayYHBIX MCCIeOBAHMIT, pa3pabOTaHHBIX B MOHIObCKOM HAI[IOHA/IbHOM
yHUBepcuTeTe MegMIMHCKUX HayK (MNUMS) 1 mOCBAIIEHHBIX B3aMMOCBA3Y MEX/Y TPagUIIOH-
HBIMI ¥ COBPEMEHHBIMI JIEKAPCTBEHHBIMU CPefiICTBAMI.

Bb110 3 HE3aBMCUMBIX MCCIEIOBATENbCKMX Y ONBITHO-KOHCTPYKTOPCKUX MTPOEKTa, MOCBAIIEH-
HBIX B3aMIMOCBSAI3M MEXJY TUIIAMU MMMYHHOTO OTBeTa ¥ TUIOJOrMYecKuMu cucremamu B TMM
B MNUMS B Teuenne 2010-2019 rr. B npoekTe uccnenoBanus UUTOKMHOB, BBIIOTHEHHOM y 93 1o-
HOPOB KPOBJ, ObUI 0OHAPy>KeH HU3KMIT TUTP IIPOBOCIIA/INTENIbHBIX IUTOKNHOB, COOTBETCTBEHHO
HU3KMIT IOTEHIIMA/I aKTUBAL[UY BOCHA/IeHNs], orocpefoBaHHoro T-xemnepom 1 (Thl), casan ¢ go-
MIHIpOBaHMeM IoMopa bajirana, Ho cBsA3b roMopa Illap ¢ mpoTUBOBOCIAMNTETbHBIMI LIUTOKMHAMI,
noaTomy ¢ Th2 onocpenoBaHHbI OTBET OCTaBa/ICs OTKPBITHIM. B nccienoBanme XpoHYeCKoOro re-
natuta B 6pumy Bmodens! 101 manyeHT ¢ onpeneneHHbIMU GasaMit 9TON ATOJIOTUY U YCTaHOBJIe-
HO 1) MMMyHHO-aKkTVBHasA ¢asa mmm cocrosiuue XI'b moryT 6b1Th cBs3anbl ¢ omopoMm Khii; 2) dasa
peaktuBanyy / cocrosinue XI'B MoryT 6bITh CBA3aHBI C IIapM IOMOPOM; U 3) HeaKTuBHas ¢dasa / co-
cTosiHne — ¢ oMopoM Badgan. VccnenoBanue KomudecTBa eMIKOLUTOB Iepudeprieckor KpoBu
y 287 OHOPOB KpOBU IIPOJIEMOHCTPUPOBA/IO BO3MOXHYIO CBA3b MeXy KonmnuectBoM CD4 + T-kre-
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TOK 1 I0oMOpoM basrana, a Taxoke komraectsoM Knetok iNKT u romopom Khii. VMccnenoBanme cor-
BOPOTOYHOTO VIMMYHOITIOOY/IMHA VM TUTPA KOMIUIEMEHTa OBUIO BBIIIOTTHEHO Y 242 TOHOPOB KPOBU
U IIPOJEMOHCTPUPOBAJIO 3HAYUTENBHO 60s1ee BBICOKMI TUTP C3 y CyOBEKTOB C OMOPOM, B KOTOPOM
moMuHUpoBamy 6anranel. Takke OblIa IIOKa3aHa MpsAMasi IPOMEXYTOUHAsI KOPPEIALUs MEeXAY TH-
TpoM cbiBopoTouHbIX IgG 1 IgM n onenkoit akcripeccun romopa no llap-mry, a Taxke Mexay Ti-
TpOM cbIBOpoTO4HOIT C3 1 6a/IbHOI OLleHKOII IoMopa 1o baprany IgM.

Ha ocHOBaHMM 3TUX pe3y/lIbTaToOB OBUIM MPENIOKEHbL: 1) aKCIIpeccys IIap-IoMopa CBA3aHa
¢ Th2-omocpe0BaHHBIM aIaIITUBHBIM IMMYHHBIM OTBEeTOM; 2) bafranckas skcrnpeccys oMopa CBA-
3aHa ¢ Thl-omocpenoBanHbIM 0TBeTOM; 3) U foMop Khii mMeeT mpoMexxyTouHOe IOTOXKEHNE, Pery-
nupyloliee sKCrpeccuio loMopa Shar u Badgan, n nmeet cBa3b ¢ knetkamu NKT, koTopble, BeposATHO,
PeryimpyoT akTMBHOCTb OTBeTa, onocpegosannyio Thl n Th2. Yro6s! 06ecnieynTs M onposepr-
HYTb BBILIEYIOMAHYTYIO TUIIOTe3y, He0OXOAVMO IPOJO/DKIUTD U PaCIIPUTD VICC/IEOBAHNUA B 9TOI

obmacTu.

KnrouyeBble cmoBa: MOHIO/IbCKas HapojHaA MeIUIINHA, KOHCTUTYLN TE/la 9€/I0BEKA, TUIT VM-

MYHHOTO OTBETA.

ackground.
Human typology in Traditional
Mongolian Medicine. Human constitutional
typology system (in cyrillic Mongolian —
esepuwien [uburchlul], in classical Mongolian -
) in Traditional Mongolian Medicine
(TMM) has been based in constitutional concepts
of ancient Indian and traditional Tibetan medicine
and have been adapted into the culture of nomadic
Mongolian people living in Central Asian
continental plateau, and developed last several
centuries with regard to lifestyle of this people
[2]. This typology system explains not only the
differences in physical characteristics, but somatic,
mental, spiritual and behavioral peculiarities of
individuals and as well as environmental factors
influencing on their existence [2-4].

In TMM the typology system prescribes
several human constitutional types in accordance
with domination of abstraction substances (or
humors, or notions, or elements) in human body.
These substances are “Khii” (&, Tibetan-rlung
[loong] or wind, or vital energy, or air), “Shar” (
*), Tibetan-mkrispa [kris-pa], or Tripa or mucus,
or fire) and “Badgan” ( ™ | Tibetan-badken or
pekan, or phlegm, or bile, or earth/water) and it
may be specified into 3 single, 3 mixed or mixed
and one collected human constitutional types
(Figure 1) and herewith each person have a own
proportion of these substances determined at the
birth, tough the proportion may have to changed
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during the lifetime under influence of both internal
and external factors, including aging, harmful and
pathogenic factors [3, 5-7].

Definition of human constitutional types.
Human constitutional typology is widely used
for differential approaches of diagnostics and
treatment of diseases in TMM. It became possible
after adaptation and development of test system
for constitutional typing in Research, Technology
and Manufacturer Corporation of Traditional
Medicine of Mongolia (2003) [3]. Primary version
of this scoring test system was developed by Sachs
R (1995) [6].

Khii<>8har Khii
Shar

[=ELED]

Figure 1. Human body constitution concept in
Traditional Mongolian Medicine
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The system includes 100 tests for collection of
data using findings from anamnesis, observation
and physical examination and all these tests
were grouped in four sections such as body
characteristics (25 tests), general properties (15
tests), individual’s imagination (41 tests) and
special properties (19 tests). Test results expressed
with scores filled in three columns corresponding
to Khii, Shar and Badgan humors. According to
this test system constitution of each donor was
defined by calculation of scores using a special
formula. There may be specified 3 single, 3 (6)
mixed and 3 collected types of human constitution
and 3 dominantly expressed humor in each
person. Dominating humors were defined as
follows: Khii dominated humor includes single
Khii, Khii-Badgan and Khii-Shar mixed types;
Shar dominated humor includes single Shar, Shar-
Badgan and Shar-Khii mixed types; and Badgan
dominated humor includes single Badgan, Badgan-
Shar and Badgan-Khii mixed types.

Human constitutional typology in Oriental
medicine and its interpretation. A number of reports
have been dedicated to the possible relationship
between basic concepts of Oriental Traditional
Medicines and modern medicine. In particular,
relationship of modern medicine with Sasang
typology in Korean medicine [8-10], Yin-Yang
typology in Chinese medicine [9, 11], typology in
Ayurveda medicine [12] and TMM [7, 13, 14] have
been discussed. Mongolian author Ambaga M
(2017) [15] suggested that behind all the concepts
around living rLung, Mkhris, Badgan in traditional
Mongolian medicine are due to regulations in
the membrane — redox potentials three — state
line system dependent — full 9 stepped cycle
of proton conductance inside human body. We
did not find results of other studies describing
relationship between types of adaptive immune
response and types of human body typology used
in other traditional Oriental medicine. However
some studies reported the relationship between
human body constitution types and certain
pathologies. Sohn KW et al. (2012) in their meta-
analysis reported the significant difference among
Sasang types of typology system used in Korean
traditional medicine in distribution of genotypes
or haplotypes related with development of
coronary and metabolic diseases, HLA phenotypes

and drug resistance [8]. Wan Q et al. (2010)
observed no significant difference in mean titer
of IL-1P and IL-2 in subjects with yin-deficiency
constitution and gentle constitution according
Chinese traditional medicine, although yin-
deficiency subjects demonstrated increased level of
cortisol, adrenocorticotropic hormone and cyclic
guanosine monophosphate compared to subjects
with gentle constitution [11].

The immune response. The immune system
in mammalians is the organ system responsible
for antigenic environment in the body and the
immune response is the principal mechanism
to establish optimal antigenic homeostasis. The
types, forms and efficacy of the specific immune
response triggered by foreign antigen exposure are
correlated, on one hand, from natural properties
of the exposed antigen, and its quantity and route
of exposure and on other hand by the individual
peculiarities of mammalian host [16, 17]. The
end result of the immune response to microbial
antigens in individuals can determine, for example,
their inheritedand/or acquired susceptibility or
resistance to parasitic, viral and bacterial infections
[18-22].

There are two main subsets of T lymphocytes,
distinguished by the presence of cell surface
molecules known as CD4 and CD8. T
lymphocytes expressing CD4 are also known as
helper T cells, and these are regarded as being the
most prolific cytokine producers. This subset can
be further subdivided into Th1 and Th2, and the
cytokines they produce are known as Thl-type
cytokines and Th2-type cytokines. Thl-type
cytokines tend to produce the proinflammatory
responses responsible for killing intracellular
parasites and for perpetuating autoimmune
responses. Interferon gamma is the main Thl
cytokine. Excessive proinflammatory responses
can lead to uncontrolled tissue damage, so there
needs to be a mechanism to counteract this [23].
The Th2-type cytokines include interleukins 4, 5,
and 13, which are associated with the promotion
of IgE and eosinophilic responses in atopy, and
also interleukin-10, which has more of an anti-
inflammatory response. In excess, Th2 responses
will counteract the Thl mediated microbicidal
action. The optimal scenario would therefore
seem to be that humans should produce a well
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balanced Thl and Th2 response, suited to the
immune challenge. Many researchers regard
allergy as a Th2 weighted imbalance, and recently
immunologists have been investigating ways to
redirect allergic Th2 responses in favour of Thl
responses to try to reduce the incidence of atopy.
Some groups have been looking at using high dose
exposure to allergen to drive up the Th1 response
in established disease [24], and other groups have
been studying the use of mycobacterial vaccines
in an attempt to drive a stronger Th1 response in
early life [25].

This review is aimed to analyze and
summarize results of research works developed
at the Mongolian National University of Medical
Sciences (MNUMS) and which were focused on
relationship between traditional and modern
medicines.

What we did find and how to understand it?

There were 3 independent research and
development projects was focused on relationship
between types of immune response and typology
systems in TMM at the MNUMS during 2010-
2019.

Cytokine study

First 3 year grant (2010-2013) was financed
by Science and Technology Foundation, the
government agency for support the research and
innovation in the country. In this cross-sectional
study enrolled 93 blood donors and it was aimed
to establish possible relationship between human
typology and immune response types. Study was
designed to establish constitutional types and titer
(pg/mL) of common pro-inflammatory (IL-2, IL-6
and IFNy) and anti-inflammatory (TGFp, and
IL10) cytokines in both peripheral blood plasma
and peripheral blood lymphocyte overnight
culture supernatant [26]. Main findings of the
study were as follows:

Pro-inflammatory cytokines. Were found
elevated mean IL-2 titer in Shar-Badgan type
subjects comparing with single Badgan type,
decreased plasma IL-2 mean titer in Badgan humor
dominated subjects comparing with Shar (p=0.027)
and Khii humor dominated subjects (p=0.001),
and lower supernatant mean IL-2 titer in Badgan
humor dominated subjects comparing with Shar
humor dominated subjects. Were observed lower
plasma IL-6 mean titer in subjects with single
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Badgan type compared with Khii-Shar mixed
type subjects and lower supernatant IL-6 level
in Badgan humor dominated donors compared
with Khii humor dominated donors (p=0.027).
Single Shar type subjects had a decreased mean
titer of supernatant IFNy compared with Shar-
Badgan mixed type subjects. In our study we
observed decreased level of plasma IL-2 (10.5+1.79
vs 13.5£5.00 pg/mL; p=0.008) IL-6 (6.5£0.39 vs
8.9+3.66 pg/mL; p=0.021) and supernatant IFNy
(79.3+£10.25 vs 104.1£29.8 pg/mL; p=0.045) in
subjects aged 45 year and elder (n=16) compared
to younger than 45 year subjects (n=68). In other
side Khii expression score has shown indirect
correlation with age of donors (r=-0.118, p=0.046)
[unpublished data].

Interleukin-2 plays a pivotal role in the immune
response. It is a growth factor that promotes NK
cell activity and the differentiation of naive T
cells into Th1 and Th2 cells [27]. Conversely, IL-
2, acting via STAT5 pathway negatively regulates
interleukin 17 (IL-17) production [28]. Most
studies show that lymphocytes in elderly people
produce significantly less IL-2, compared to young
people [29]. Intracellular cytokine studies have
shown variable results for IL-2, whereas mitogen-
induced stimulation of mononuclear cells from
elderly subjects showed significant decreases in
IL-2 and IFNy production [30, 31].

Anti-inflammatory cytokines. IL-10 levels
showed higher a mean titer in single Shar type
subjects compared to Shar-Badgan mixed type
subjects.

Here we can see that low titer of pro-
inflammatory cytokines, respectively low
activation potential of T helper 1 (Th1) mediated
inflammation has related with Badgan humor
domination, but relation of Shar humor with
anti-inflammatory cytokines, therefore with Th2
mediated response was remained open.

Chronic hepatitis B study.

Hepatitis B is a potentially life-threatening
liver infection caused by the hepatitis B virus
(HBV) presenting a major global health problem
and it can cause chronic infection and puts people
at high risk of death from cirrhosis and liver cancer
[32]. Mongolia is the country with high rate of
hepatitis B disease burden with 10.6% of positive
Hepatitis B surface Antigen (HBsAg) and 78.1 age-
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standardized incidence rate of liver cancer per 100,
000 population [33].

In this cross-sectional study were enrolled
101 (53 males and 48 females) patients aged 21—
81 year with established state of chronic hepatitis
B (CHB) [34]. Staging of chronic HBV infection
was performed according to criteria specified in
“Guideline for Detection, Diagnosis and Treatment
of hepatitis B (HBV) and hepatitis D (HDV) virus
infection. 2016” approved by Ministry of Health,
Mongolia [35]. The guideline was developed
in compliance with WHO Guidelines for the
prevention, care and treatment of persons with
chronic hepatitis B infection (2015) [36]. There
were selected 101 patients in certain three phases
of chronic HBV: in immune active, immune
inactive and immune reactivation phases and
without mix (hepatitis A and/or hepatitis C virus)
and/or co-infection (hepatitis D virus).

There was demonstrated significantly increased
distribution of inactive CHB cases among single
Badgan type patients and reactive HBV infection
among single Shar and Shar-Khii type patients
(x*=69.5; p=0.001). Furthermore, distribution
of constitutional types by dominantly expressed
humors among patients with CHB has revealed
with significant difference, namely, significantly
high portion of patients with active phases of
chronic HBV infection was demonstrated Khii
dominated humors, while more patients with
reactivation phases demonstrated Shar dominated
humors and patients with inactive phases —
Badgan dominated humors (x*=55.4; p=0.001).
Mean value of serum ALT and AST in Badgan
dominated humor patients was lower compared to
that in Khii and Shar humor dominated patients.
More patients (16 of 23) with Khii dominated
humors demonstrated positive HBeAg, while more
patients (21 of 30) with Badgan dominated humors
had a seroconversion for HBeAg (x’=9.4; p=0.009)
and Shar dominated patients has a similar portion
of HBeAg positive or negative patients (28 and 20
respectively).

Tibetan classical manuscript “Gyud-shi”
describes physical cause of human typology as
follows «... the physical or material causes of
the three humors are: the subtle wind element
... becomes the cause of the Wind (Khii) humor
and the nervous system; the sperm, which is the

cause of the Phlegm (Badgan) humor and of the
lymphatic and endocrine systems; the menstrual
blood (ovum), which is the cause of the Bile
(Shar) humor, the blood and blood circulation
and of the metabolic systems. The three humors

... develop the body, and govern the body/mind

and its functions. They rule physiology, anatomy
and morphology, regulate the functioning of
the body, its organs, the brain, nerves, bones,
blood circulation, lymphatic systems, digestion
etc. Balanced humors give positive health and
harmony to the body/mind, and provide a good
base for the development of the body/mind, the
immune system and protection. On the contrary,
the loss of balance among the humors causes
energy disharmony and physical and mental
disequilibrium which may appear at any time and
become the cause of diseases ...” [37]. If we will
look trough prism of balanced humors we will
summarize key findings of the current study as
follows: distribution of human constitutional types
used for differential approach of diagnostics and
treatment of diseases in traditional Mongolian
medicine is significantly different among patients
with different phases of chronic hepatitis B. Here
we can suggest next statements: 1) immune active
phase or condition of CHB may be related with
Khii humor; 2) reactivation phase/condition
of CHB may be related with Shar humor; and
3) inactive phase/condition — with Badgan humor.
Balmasova IP, et al. (2014) [38] reviewed literature
reports focused on immunopathogenesis of CHB
and described mechanisms of innate and adaptive
immunity, which involved in different stages of
chronic HBV infection. According to this report
active phase of CHB characterized by signs of
active liver inflammation in liver histology with
elevated infiltration of intrahepatic CD4+ T helper
1 (Th1) and CD8+ cytotoxic (CTLs) lymphocytes,
high content of Th17 cells in the liver and in the
blood, and decreased in the liver and increased
in the blood count of regulatory T cells (Treg). In
contrast, inactive phase of CHB characterized by
signs of mild inflammation or inactive cirrhosis in
liver histology with predominance of inflammatory
Th1 cells in liver and low HBV-specific immune
response. But patients with reactivation phase of
chronic HBV infection have demonstrated signs
of normal tissue or cirrhosis and hepatocellular
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carcinoma in liver histology, predominance of
inflammatory Th1 cells and fallen down CD8+
CTL cells. So, findings of our study in accordance
with this review let us to suppose that Khii
humor domination is correlated with imbalance
of immune regulation toward the intensive Th1
mediated cytotoxicity due to CTLs and Th17
mediated inflammation and down regulated Th2
response due to suppressed Treg function in the
tissue. In other hand Th1 mediated inflammation
is powerful tool against intracellular infection [39,
40], and it may frequently affect cells and cause
tissue damage, which are typical pathological
findings for immune active phase of chronic HBV
infection [38]. Shar humor domination is correlated
with intensive Th1 mediated inflammation due
to activated local macrophages (Kupftfer cells)
[38]. Zhang JY, et al. (2010) [41] found increased
number of Th17 cells in peripheral blood and
liver tissue of patients with CHB comparing with
healthy liver donors and positively correlated with
degree of liver injury with Th17 cell count.

If inflammation affecting liver tissue has
more intensity in patients with active phase [38,
41, 42] and the tissue transforming potential
is higher in reactivation phase of chronic HBV
infection [38, 42] we may suggest the Shar
humor may be related with more intensive tissue
regeneration/remodeling potential.

Study of peripheral blood white cells count

This 2 year project (2017-2018) [43] was
financed by Foundation for Support of Science
and Technology of MNUMS. Total 287 blood
donors were enrolled in this cross-sectional
study. Human constitution types were defined
according to the testing system [3]. Blood sample
collected from all donors were treated with mix
of fluorescent monoclonal antibodies (Biolegend,
USA) against surface antigens of white blood cells.
Absolute count of leukocytes (CD45+), T (CD3+),
B (CD19+), natural killer (NK; CD3-CD56+)
and invariant natural killer T (NKT; CD3+,
TCRVa24-Jal8) lymphocytes, CD4+ and CD8+
subset of T lymphocytes (cell/uL) were measured
by magnetic activated cell sorting (MACSQuant
Analyzer 10, Miltenyi Biotec) assay and CD4/CD8
ratio was calculated by division of values. Percent
(%) of lymphocyte subsets calculated from total
lymphocyte count.
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There were observed wide variation for
iNKT and CD3+CD56+ cells (0-813 and 3-584
respectively) with an abnormal distribution.
Interestingly, most of subjects with extremely high
count of iNKT cells were investigated in May.

Mean value of CD8+ T cell count in subjects
with Khii-Badgan mixed type was higher than
in other type groups, besides Badgan-Shar
mixed type subjects (independent-samples t test;
p<0.01). Subjects with Badgan humor dominated
constitution demonstrated significantly higher
mean value of CD4/CD8 ratio compared to
Khii or Badgan dominated subjects. There were
demonstrated direct correlation of CD4+ cell
count and CD4/CD8 ratio with expression scores
of Shar and Badgan humors. Also was shown
indirect correlation of Shar humor scores with
B lymphocyte percentage (r = -0.180; p = 0.002)
and direct correlation with T lymphocyte
(r =0.189; p =0.001) and CD4+ lymphocyte
(r =0.248; p = 0.000) percentage. Badgan humor
expression score was directly correlated with
percentage of CD4+ cells (r = 0.204; p = 0.001),
but indirectly with percentage of CD8+ cells
(r = -0.176; p = 0.003). To clarify relationship
between constitution types and count of iNKT
and CD3+CD56+ cells blood donors were
grouped into 4 groups by quartile growth of these
cells, and in parallel into 3 groups by expression
score percentage of given humor (less than 33%,
34-66% and more than 66%). Crosstabulation
of these groups discovered some associations
between cell count and humor expression. For
example, large portion (89 of 151, or 58.9%) of
donors with weak (less than 33%) expression of
Khii humor demonstrated no or low (0.1-2.0
cell/uL) count of iNKT cells (x>=16.2; p=0.013).
Binary classification analysis of low iNKT cell
count (less 2.0 cell/pL) with weak expression (less
33%) of Khii humor likewise shown significant
true positive rate. In similar way were calculated
association of other cell populations with humor
expression and found following correlations:
1) donors with strong expression (>66%) of Shar
humors were more frequently belonged (23 from
50; x’=48.6; p<0.001) to high count CD4+ T cell
(>1000 cell/uL) population [32]; 2) more subjects
with weak expression of Badgan humors had alow
count (<500 cell/pL) of CD4+ T cell (38 from 66;
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X*=46.8; p<0.001); and 3) more subjects with weak
expression of Badgan humors had a low value
(<1.0) of CD4/CDS8 ratio (18 from 30; x*=18.6;
p<0.001).

We have done some attempts for paralleling
of modern representation of immune response
mechanisms with human constitution concept
prescribed in Tibetan manuscripts. Th1 mediated
response in adaptive immunity normally provides
defense against intracellular infection and related
with resistance to intracellular infections but people
with a high intensity of Th1 mediated response may
be susceptible to infections with pyogenic bacteria
and their toxins [17, 39, 40]. According to English
interpretation of “The Essentials of Gyud-shi” [37]
Badgan or Phlegm humor “... derives from the two
elements of earth and water. Earth provides the
quality of heaviness, and water provides the qualities
of humidity and coldness. Both produce the qualities
of coldness, wetness, binding and heaviness. The
cool and wet nature of the Phlegm humor opposes
the heat of Bile, while its qualities of heaviness and
gentleness (smoothness) balance the roughness of the
Wind humor. The Phlegm humor controls the Bile
heat, infection and fever disorders ...

In contrast Th2 mediated response in adaptive
immunity is responsible for humoral type of
immune response and normally related with
resistance to infection with extracellular bacteria
and fungi, and provides defense from parasite
infection [17]. The Essentials of Gyud-shi describes
Shar or Bile humor “... heat and protects the body
from the coldness and humidity of the Khii and
Badgan humors, it rules metabolism, hunger, thirst,
food digestion and nutrition transformation, and it
gives temperature to the body” [37].

Expression of Khii humor was directly
associated with count of iNKT cells. iNKT cells
are a regulatory subset of T lymphocytes whose
frequency in peripheral blood is highly variable
within the human population. Lower than normal
NKT frequencies are associated with increased
predisposition to a number of diseases, including
type 1 diabetes and some forms of cancer, raising
the possibility that an increased frequency may
be protective. However, there is little or no
understanding of how high NKT frequencies arise
or, most importantly, whether the potential exists
to boost and maintain NKT levels for therapeutic

advantage [44]. Correlation analysis of iNKT cell
count with other immune cells of peripheral blood
in this study has shown its direct correlation with
count and percentage of CD3+, CD4+ T cells and
CD4/CD8 ratio. The Essentials of Gyud-shi encloses
“... Khii or Wind humor is the breath, life force,
and energy of the body/mind. It is pervasive and
circulates inside and outside of the body. It manifests
from the mind and the subtle wind energy and it is
the source of respiration, movement, strength, and
the power of the body/mind. It especially governs
the main function of the mind and the wind systems.
Functionally, the Wind humor is a cold but neutral
energy and it is equally able to associate itself with
Phlegm or Bile” [37].

It is very complicated to draw direct
correlation between pathological conditions in
modern European medicine and humor disorders
in Tibetan and Mongolian medicine. Because of
the word humor we used in this interpretation
has definitely different interpretation comparing
to that used in Greek and Roman medicine [45].
According to the Gyud-shi humors sustain health,
keep the body systems in order, transform the
nutrients into body constituents and power, and
regulate the body and mind functions [37].

Study of serum immunoglobulin and
compliment

Total 242 of 287 blood donors investigated
for peripheral blood cell count study were studied
for serum IgA, IgG, IgM and complement C3,
C4 component titer. Serum IgA, IgM, IgG and
C3, C4 complement (mg/dL) were measured
using turbidimetric assay (Fortress diagnostics,
UK). Donors with Badgan-Shar constitution
demonstrated significantly higher C3 titer
compared to donors with Khii-Shar constitution
(p=0.013). Subjects with Badgan dominated
humors has shown significantly higher C3 titer
compared to Khii dominated subjects (p=0.004).
Titer of serum IgG and IgM has shown direct
intermediate correlation with Shar humor
expression score (p=0.024) and titer of serum
C3 (p=0.027) and IgM (p=0.047) was directly
correlated with Badgan humor expression score
(unpublished data).

Summary and Hypothesis

Analysis of above mentioned findings and
citations allow us to do following suggestions:
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1) Shar humor expression has an association
with Th2 mediated adaptive immune response;
2) Badgan humor expression has an association
with Th1 mediated response; 3) and Khii humor

has an intermediate position regulating Shar and
Badgan humor expression and has an association
with NKT cells, which likely to regulate Th1 and
Th2 mediated response activity (Figure 2).

Balance between
innate and aquired
immunity?
Regulation of Th1
and Th2 activity

mediated by NKT
cells?

Khii

Association with
Th2 mediated response,
infection with extracellular |
bacteria and fungi and |

hypersensitivity type |,
Il and II?

r ‘\\‘\

/  Association with
Th1 mediated b
inflammation, \

intercellular infection |
and type IV ]
hypersensitivity? /

Badgan -
A

Figure 2. Possible relationship of humors determining human constitution type in TMM with types of immune
response and pathological conditions caused by aberrant immune response
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Figure 3. Model of the antagonistic actions of Nub isoforms (Lindberg BG, et al., 2018).
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Very interesting observation was done after
Lindberg BG, et al (2018) [46]. They studied gene
isoforms participating in immune homeostatsis in
Drosophila and found that Nub-PB and Nub-PD,
which antagonistically regulate immune gene
expression in Drosophila and therefore prevent
aberrant immune activity (Figure 3).

During normal conditions, Nub-PD interacts
with the proximal promoter region of immune-
regulated genes to repress aberrant expression.
Microbial dysbiosis or oral infection skews the
isoform ratio towards Nub-PB, which through
an unknown mechanism outcompetes Nub-PD
and activates immune gene transcription. Once
microbial homeostasis has been reestablished, the
equilibrium between the isoforms is regained to
balance gut immunity. Uncontrolled expression
of Nub-PB or a lack of Nub-PD results in a
hyperactivate immune response, loss of tissue
homeostasis and early host death. https://doi.
org/10.1371/journal.ppat.1006936.g007

According to this model the failure of
immune homeostasis under exposure of both
external and/or internal factors followed with
two subsequent conditions — inflammation and
remodeling of tissue. We see surprising similarity
of this model with different humor expression in
different stages of immune regulation.

Therefore do abstraction notion of humors
defining the human constitutional typing in TMM
present universal formula for the adaptation? So
may it be that each subject have balanced, but own
specific adaptation power, predicting susceptibility
or resistance to certain infection or pathologic
condition? If yes, do this able to point the novel
personal diagnostic and therapeutic approaches?

Further considerations. We started this study
supposing the human typology used in TMM may
have relationship with certain types of immune
responses. Our findings allow answering positively

for this question, but in long run we remained with
more questions than answers.

Definitely, to ensure or decline above
mentioned hypothesis there is required to continue
and expand the research in this field.

Firstly, we need is to continue the study in
cohort design at least for 12 months follow of donors
to establish or deny influence of environmental
factors such as climate and infection. It would be
excellent if additional functional markers to assess
activation, memory and exhaust state and cytokine
production of NKT cells and T cell subsets will be
investigated.

Secondly, an investigation of human
constitution types and its variation in sufficient
number of patients with certain pathology believed
to clarify many details of relationship between
concepts of modern and traditional medicines.
The selected pathology model, preferably
inflammatory disease, should be characterized
with well-described immune disorder mechanisms
and with wide specter of biomarkers for control of
disease course.

Thirdly, we need to improve testing system for
definition of human constitutional types. Some of
test items seems likely to be quite abstractive and
may be interpreted by non-experienced specialists
inadequately. Replacement or refinement of these
kinds of items with evident markers applicable in
clinical practice will improve research outcome
and its practical benefits.

Author would like to temporarily end the
discussion with phrases of Dr. Ronit Yoeli-Tlalim,
recognized expert in history of Asian medicine
from University of London “...cross-cultural
approach to health and illness is central to public
health and discussing perceptions of the body as
culturally defined is not only important from a
philosophical or historical point of view, but also
has important practical ramifications ...” [1].
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