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Introduction
Blood is a connecting tissue in a human being which consists of different molecules like Red Blood 

Cells, White Blood Cells, Platelets and serum protein. Red blood cells carry haemoglobin proteins in 
it. Haemoglobin is one of the important components of human blood. It is a protein made by four 
different subunits. Two alfa (a) polypeptide subunits and two beta (β) polypeptide subunits which 
contain one heme (iron) molecule with it. The main function of haemoglobin is to carry oxygen to 
each and every cell, tissue and organ and transport carbon-dioxide back to the lungs. There are many 
different types of haemoglobin present in the world among which most common are HbA, HbA2, 
HbS, HbE, HbC, HbF, HbH, HbM etc. There are types of haemoglobin present normally in a human 
being which are HbA, HbF where the percentage of it varies depending on the age of an individual. 
These haemoglobins are present at different stages of life of a human being. Changes in percentage cause 
different health problems which stays for lifetime. Due to mutations in molecular level cause different 
types of haemoglobins. Sickle cell haemoglobin and Thalassemia are two major haemoglobin problems 
prevailing all over the World. In India there are several areas where the problem of sickle cell anaemia 
is prevailing. Some places in Central India and Odisha the problem of sickle cell anaemia is higher. 

The status and Types of  Haemoglobin among the Toto 
Community in West Bengal, India

A large number of populations are suffering from haemoglobinopathies including 
tribal populations. Sickle-cell-anaemia and Thalassemia are two major genetic mutations 
in human haemoglobin. Toto is one of the PVTGs in India, living under the foothills of 
Himalayan region in the Indo-Bhutan border. The objective of the paper is to find out the 
status of haemoglobin and the types of haemoglobins found among them. CBC and HPLC 
tests were performed by collecting blood samples from 114 genetically unrelated couples from 
the community. On the basis of CBC test inferences were drawn that 72.4% individuals have 
normal blood haemoglobin and 23.2% people have low blood haemoglobin. Different types of 
haemoglobin like HbF, HbA2 and HbA are also found from HPLC test. Where, 63.6% have 
HbF and 100% have HbA in low range, 12.3% have HbF and 69.3% have HbA2 in high range, 
and the rest are normal. From both the tests it is seen that 49.1% people have HbE heterozygous, 
19.7% have HbE homozygous type. In conclusion it can be said that besides having HbE type 
of haemoglobin among the studied population they have very good haemoglobin status and 
good health.
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Millions of people are suffering from sickle cell anaemia around the world and about 2% of the total 
population are in India. In Eastern states including some parts of West Bengal and North-East states 
the problem of β-thalassemia is found. About 3 - 4% of the people are suffering from beta thalassemia 
in India which differs from state to state and among the communities. Among the tribal communities 
it becomes a significant number. Many international and national organizations are trying to help the 
people suffering from these acute blood problems (Sengupta, 2007; Ghosh, et al., 2015; Chaterjee, et al., 
2015; Nagar, et al., 2015; Colah, et al., 2017; Dulhani, et al., 2020). 

The people
According to the Constitution of India the people of Toto community (tribe) belong to Particularly 

Vulnerable Tribal Groups (PVTG) in West Bengal. According to the Census of India 2011, the total 
number of the people are 1387 where 737 are male and 650 are female. They live in a small village 
named Totopara, which comes under Ballalguri gram panchayat, Madarihat Block, Alipurduar district 
of West Bengal in the foothills of Himalaya at Indo-Bhutan border. The people have very unique 
culture, tradition and language which are totally different from other communities in and around the 
village. Totopara is a multi-ethnic village with the total population of 2960 people (Census of India, 
2011), which include Nepali, Bengali communities. Despite the variation in the village the people of 
Toto community have managed to keep their culture and tradition alive among themselves, although 
according to many researchers the Toto language has become endangered due to use of other language 
at day to day life especially among the children who communicate with everyone in Nepali and study in 
Bengali at schools. There are many social workers from different parts of the World and the people from 
the community are trying to save the language and popularise it among the children. 

Research Methodology
The objective of this paper is to find the type of haemoglobin present among the studied population. 

An extensive fieldwork has been done for rapport establishment before collecting the blood samples 
from the community. Genealogy was tracked by visiting door to door for selecting samples in the 
family. A total 114 of genetically unrelated couples were selected from each family in three generations 
for collection of blood samples. Blood samples were collected by a trained medical personnel in a 2ml 
container containing K3 EDTA. The samples were kept in icebox for the day and sent to a government 
certified Alipurduar based laboratory for analysis on the same day of collection. Complete blood count 
(CBC by Nihon Cohden Celltac-a MEK-6420P cell counter made in Japan) was performed for knowing 
the status of the haemoglobin and other molecules of blood. High-performance liquid chromatography 
(HPLC by BIO-RAD D10) were performed to quantify the different haemoglobin types (HbA, HbA2, 
HbF) which results to the status of haemoglobin (normal or abnormal type). Local permissions from 
Chief Medical Officer, Block Medical officer and panchayat office were collected for administrative help 
from the local hospital. Ethical permission were collected from the Institutional Ethical Committee of 
Dr. Harisingh Gour Vishwavidyalaya, Sagar, Madhya Pradesh, India. Written consent were collected 
from each of the participant before collection of blood sample and they were all explained about the 
implication of the test and the research.

Results
A total of 114 genetically unrelated couples (114 male; 114 female) were selected for the present 

study. People from different age groups were selected for the collection of blood sample where males 
range from 20 to 62 and females range from 18 to 63 years of age. All the selected individuals were 
married to a Toto person, not from other caste or tribe, which lead to the same gene pool of the collected 
sample. After the collection of blood sample it were sent to laboratory for CBC and HPLC tests. 
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If, as per the standard level of haemoglobin is 13.2 to 16.6 gm/dl for male and 11.6 to 15.0 gm/
dl are for female. Then, in the table 1 it can be seen that the people of Toto community have good 
haemoglobin level where 72.4% people have normal haemoglobin level, where the male (74.6%) have 
slightly higher than the female (70.2%). About 23.2% people have low blood haemoglobin level where 
the females (27.2%) are higher in number than the male (19.3%) individuals. There are some individuals 
who have higher level from standard level of haemoglobin. About 4.4% individuals have higher level of 
haemoglobin than the standard level, where there are 6.1% are male and 2.6% are female. 

Table 1: Level of haemoglobin among the studied population

Normal (%) Low (%) High (%) Total (%)

Male 85 (74.6) 22 (19.3) 7 (6.1) 114 (100)

Female 80 (70.2) 31 (27.2) 3 (2.6) 114 (100)

Total 165 (72.4) 53 (23.2) 10 (4.4) 228 (100)

There are different types of haemoglobin present in a normal human body, such as HbF, HbA2 and 
HbA. Depending on the percentage of each haemoglobin a haematologist determines if the person is 
having any blood related problem or not. Table 2 shows the percentage of these haemoglobin among the 
studied population. Internationally there are standard level of these types of haemoglobins. Normally in 
an adult’s blood the amount of HbF is found as 0 to 2%. After HPLC test it can be seen that the among 
the total 228 individuals there are only 24.1% people have normal HbF haemoglobin, 63.6% people 
have low level of haemoglobin and 12.3% have high level of HbF haemoglobin. For HbA2 normally 
it is found as 2% to 3.5% in a normal person’s blood. In the studied population 30.7% people have 
normal amount while 69.3% have high amount of HbA2 in their blood. Among the normal person 96 
to 99% HbA is found, while among the studied population 100% of them have low amount of HbA 
haemoglobin. 

Table 2: Percentage of haemoglobin types among the studied population

Haemoglobin types Normal (%) Low (%) High (%) Total Individuals

HbF 55 (24.1) 145 (63.6) 28 (12.3)

228 (100)HbA2 70 (30.7) - 158 (69.3)

HbA - 228 (100.0) -

On the basis of CBC and HPLC tests where the amount of every molecule of blood is measured and 
counted including the percentage of HbF, HbA2 and HbA, it is found that many of the studied people 
have HbE type of haemoglobin. Which is a genetic character and a type of thalassemia condition. It is 
an autosomal recessive condition of haemoglobin. Table 3 shows that among the studied population 
31.1% have normal haemoglobin condition, where 39.5 are female and 22.8% are male. About 49.1% 
have trait (heterozygous) condition of HbE haemoglobin type where 53.5% are male and 44.7% are 
females. Among the studied population 19.8% people have homozygous condition of HbE type of 
haemoglobin, where males (23.7%) carry more than the females (15.8%) the type of genetic condition.

Table 3: Types of HbE haemoglobin among the studied population

Normal (%) Trait (%) Homozygous (%) Total (%)

Male 26 (22.8) 61 (53.5) 27 (23.7) 114 (100)

Female 45 (39.5) 51 (44.7) 18 (15.8) 114 (100)

Total 71 (31.1) 112 (49.1) 45 (19.7) 228 (100)
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Though any other type of haemoglobinopathies were not found among the studied population. The 
people who provided their blood samples did not show any blood related problems during fieldwork. 

Discussion
Haemoglobin is one of the important part of blood. A single mutation can cause problems which can 

make someone suffer whole life. In both alfa and beta chains there are many different types of mutations 
occur which lead to different kind of problems, called haemoglobinopathies. Sickle cell anaemia and 
thalassemia are two different types of genetic problems of haemoglobin prevailing in the whole World and 
in India. HbE is one of the type of β-thalassemia present in the world especially in the South Asian countries 
(Deka, et al., 1987; Singh et al., 2010; Sikdar, 2016). It is a genetic condition which is mild type of blood 
disorder where the haemoglobin type is abnormal caused by a single point mutation in beta globin chain at 
26th position where there is a change occurs in amino-acid from glutamic acid to lysine, generally called as 
Glu26Lys or E26K. It is a mild condition of haemoglobinopathies (Fucharoen & Weatherall, 2012; Colah, 
et al., 2017).  In India, tribal populations in some parts of West Bengal and other North Eastern states like 
Assam, Arunachal Pradesh, Manipur have HbE types of haemoglobin present (Deka, et al., 1987; De, et al., 
2006; Singh, et al., 2010; Baruah, et al., 2014; Ghosh, et al., 2015; Chaterjee, et al. 2015). Toto is one of the 
PVTG in India, who are not found anywhere in the World except Totopara, a small village in the foothills 
of Himalaya and in the Indo-Bhutan border of Indian continent. The community has their own culture, 
society, rituals, customs and language which is unique on its own. As stated before for the present study 
among total 1387 individuals (Census of India, 2011) blood samples were collected from 114 unrelated 
couples from the tribe where CBC and HPLC tests were performed to know the status of haemoglobin 
level and other blood molecules among the studied people and the types of haemoglobins present among 
them with quantification. From the table 1 it can be seen that most of the people have normal haemoglobin 
level where male and female have 74.6% and 70.2% respectively. 23.2% have below the normal range of 
haemoglobin. Table 2 states that 24.1% and 30.7% individuals are in the normal range of HbF and HbA2 
respectively. 63.6% people have below normal HbF and 100% individual have below normal HbA. 12.3% 
individuals have higher HbF than the normal range where 69.3% have higher level of HbA2 than normal 
range. From table 3 it can be seen that only 31.1% people have normal haemoglobin where 19.7% have HbE 
homozygous condition (HbEE). 49.1% people have heterozygous condition with HbAE genotype. Almost 
half of the studied population have heterozygous condition in the studied population. It can be seen that 
although 19.7% population have HbE homozygous (β-thalassemia) condition, still 72.4% people have 
normal haemoglobin level. Different β-thalassemia conditions have severe affects but HbE β-thalassemia 
doesn’t have adverse effect on the population. The population is mostly non-vegetarian and take good 
amount of food like poultry, pork, beef, fish and egg in their daily life. They also consume many forest 
products like leafy vegetables, tubers etc. collected from the nearby forests. During their day to day life they 
work hard for cultivation, collection of forest products (fruits, vegetables & tubers, firewood etc.) which 
give them a good health beside all the genetic problems. Majumdar et al. (2010) have described showed the 
status of Beta thalassemia among some tribal communities in West Bengal where they screened 548 Toto 
individuals randomly and found out that about 50.4% tested individuals are normal, 35.6% are having 
HbE trait (heterozygous condition), 13.7% are HbE homozygous and 0.4% are other type. The screened 
data is quite different than the present study. Where 31.1% have normal, 49.1% are HbE trait and 19.7% 
are HbE homozygous haemoglobin conditions. Bhattacharyya et al. (2013) tested 443 Toto individuals to 
define their HbE status, where they found that 49.21% people are heterozygous in nature while 19.19% are 
homozygous in nature of HbE haemoglobin type, 31.60% have normal haemoglobin like the present study. 

Conclusion
The tribal population is India is one highest in the whole world after the Africa. There are many 

tribal groups residing in India, where some are called as Particularly Vulnerable Tribal Groups (PVTG) 
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who live in remote areas and have their own culture and language. The village Totopara is situated 22 
KM distance from nearest town, Block and Police Station Madarihat. The people live in the village with 
other communities and have distinctive area of living. In the village according to Census of India 2011 
the total Toto population was 1387, where 114 couples were selected for the study. Where, in CBC it 
can be seen that the people of Toto community have good haemoglobin level, some have low and few 
have more than the normal range level. It can also be seen that most of the people does not have normal 
HbF, HbA2 and HbA haemoglobins. From the HPLC it can also be seen that among the studied 
population almost half of them (49.1%) are trait, having heterozygous condition of HbE haemoglobin, 
and 19.7% have HbE Homozygous condition. Beside all these characteristics all the people were healthy 
and no other haemoglobin problem were found among them. 
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