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ABO blood group, Rh The study of genetic markers is essential for understanding population structure and
factor, PTC taste sensitivity, evolutionary relationships among human populations. This study investigates the distribution
colour blindness, Ranglong, and variation of selected genetic markers — specifically, ABO blood groups, Rbesus (Rh[D])
Northeast India blood types, phenylthiocarbamide (PTC) taste sensitivity, and color blindness — among the
Ranglong tribe of Northeast India. A total of 104 unrelated individuals were sampled using
standard anthropological and genetic methods. Blood group data were collected using standard
agglutination techniques, while PTC taste sensitivity and color vision were assessed using
established procedures. Allele frequencies were calculated using standard population genetics
Sformulas. The results showed that blood group A was predominant, followed by O and B, with
a high frequency of Rh-positive individuals. A considerable proportion of individuals exhibited
PIC tasting ability, while color blindness was observed only among males, indicating its
X-linked inheritance. The observed variations suggest the influence of genetic drift, endogamy,
and restricted gene flow within the population. In conclusion, this study provides valuable
insights into the genetic structure of the Ranglong tribe and contributes to the understanding of
microevolutionary processes among tribal populations in Northeast India.

Introduction

Morphological traits are more easily obtained from isolated populations, so biological anthropologists
have extensively studied these genetic traits (Tsukru & Limbu 2020). However, biochemical parameters
such as ABO blood groups, PTC taste sensitivity, and color blindness are better genetic markers for
studying human diversity (Pojar 2018). These genetic traits are minimally influenced by environmental
factors and typically follow straightforward Mendelian inheritance patterns, making them highly
valuable for studying evolutionary processes and human variation.

Understanding the distribution of ABO and Rhesus blood groups is crucial for blood transfusion,
organ transplantation, tracing migration patterns, resolving paternity cases, and examining associations
with certain blood group-related diseases (Nanda ez a/. 2021).

Several studies have documented primary genetic markers in the Northeastern region of India. Recent
investigations on ABO and Rhesus blood group distributions include work by Nanda ez /. (2021) among
tribal students of Arunachal Pradesh, Rai and Singh (2017) among the Bhutia, Lepcha, and Nepali
populations of Sikkim, and Tsukru ez /. (2022) among the Pnars of Meghalaya. Studies on genetic traits
such as PTC taste sensitivity and color blindness have been reported among the Rengma of Nagaland
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(Pojar 2018), the Garos of Meghalaya (Limbu & Marak 2018), and the Jaintia Pnars of Meghalaya
(Tsukru e /. 2022). Although substantial baseline genetic data exist for this region, population genetics
is dynamic, influenced by evolutionary forces, heredity, and reproductive variation, making continuous
and updated research essential for understanding human diversity and microevolutionary processes.

Therefore, the Ranglong tribe of the Kuki-Chin-Mizo groups, which is one of the least studied among
these groups, is particularly suitable for studying genetic variation and evolutionary dynamics due to its
relatively remote and endogamous nature. This makes it possible to investigate and compare selected
genetic markers from the Kuki-Chin-Mizo groups and neighboring populations in Northeast India.

Materials and Methods
Study Area and Sample Size

This cross-sectional study was conducted among the Ranglong population of Pipla Punjee village in
Karimganj district, Assam. The Ranglongare considered a subgroup of the Kuki-Chin-Mizo populations
and, according to oral traditions, are believed to have historically migrated from regions of present-day
China through Myanmar into Northeast India.

Data for this study were collected between December 2021 and January 2022. A total of 104
individuals (64 males and 40 females) participated in the study.

Data Collection

Four genetic markers were investigated: ABO blood group, Rhesus (Rh[D]) blood group,
phenylthiocarbamide (PTC) taste sensitivity, and color blindness. Data on ABO, Rh(D), and PTC taste
sensitivity were collected from both male and female participants, while color blindness, an X-linked
trait, was assessed only among male subjects, as its phenotypic expression occurs only in males. Informed
consent was obtained from all participants after the objectives and nature of the study were explained.
Blood samples were collected using sterile finger-prick methods under hygienic conditions.

Methods

The determination of ABO and Rhesus (Rh[D]) blood groups was performed using the standard
slide agglutination method (Lawler & Lawler 1951; Bhatia 1977). PTC taste sensitivity was assessed
using the serial dilution method, which classifies individuals as tasters or non-tasters based on threshold
sensitivity (Harris & Kalmus, 1949). Color vision deficiency was tested using Ishihara plates, a widely
accepted method for detecting red—green color blindness (Ishihara 1972). All subjects were tested under
adequate natural light to ensure accurate identification of color patterns. For illiterate participants who
could not identify numerical figures, the tracing method was used, in which individuals were asked to
follow the winding paths within the plates using a clean pointer or brush, as reccommended in standard

field protocols (Ishihara 1972).
Statistical Analysis

Allele frequencies for the genetic markers were calculated using standard genetic formulas. The
goodness-of-fit test was used to determine whether the observed genotype frequencies conformed to
Hardy—Weinberg equilibrium. Chi-square analysis was performed to examine sex differences and to
compare the present data with those of other populations from Northeast India. All statistical analyses
were conducted using MS Excel, and a significance level of p < 0.05 was considered statistically significant.

ABO Blood Group

The distribution of ABO blood groups among the Ranglong population is presented in Table 1.
Blood group A (47.12%) was the most prevalent, followed by O (27.88%), B (16.35%), and AB (8.65%).
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Among males, the frequencies of A, B, AB, and O were 48.44%, 12.50%, 7.81%, and 31.25%, respectively,
while in females the corresponding frequencies were 45.00%, 22.50%, 10.00%, and 22.50%.

The sex difference in ABO distribution was not statistically significant (XZ =2.0936,df. =3,p>
0.05), as expected for an autosomal trait. The allele frequencies for A (p), B (q), and O (r) were 0.3364,
0.1370, and 0.5266, respectively. The population was in Hardy—Weinberg equilibrium (Xz =0.53,p>
0.05), indicating genetic stability (Table 2).

Rh (D) Blood Group
The distribution of Rh(D) blood groups among the Ranglong population is shown in Table 3. Only

one individual (female) was Rh-negative, while the majority were Rh-positive. The frequencies of Rh-
positive and Rh-negative phenotypes were 99.04% and 0.96%, respectively, indicating that the Rh-
negative trait is extremely rare in this population.

The allele frequencies of D and d were estimated to be 0.9019 and 0.0981, respectively. This low
frequency of the Rh-negative phenotype is consistent with patterns observed among Mongoloid
populations in Northeast India (Table 4).

PTC Taste Sensitivity

The distribution of PTC taste sensitivity among the Ranglong population is presented in Table 5.
The frequency of tasters (57.69%) was higher than non-tasters (42.31%). Comparative analysis revealed
statistically significant differences between the Ranglong and all the other neighbouring populations (p
< 0.05), indicating marked inter-population variation in PTC taste sensitivity.

Colour Blindness

The distribution of color blindness among the Ranglong population is presented in Table 6. The
frequency of color blindness among males was 6 out of 64, indicating a relatively low prevalence of the
trait. Color blindness is an X-linked trait, expressed almost exclusively in males (fig. 1).

Discussion

This study presents a snapshot of four genetic markers in the Ranglong tribe. The most notable
finding is the high frequency of blood group A (47.12%), followed by O (27.88%) and B (16.35%). This
pattern differs from many neighboring populations, where group O usually predominates. Interestingly,
the Ranglong distribution closely resembles that of other Kuki-Chin-Mizo groups, such as the Thadou
Kuki, suggesting shared ancestry. As expected for an autosomal trait, there was no sex difference, and the
population was in Hardy—Weinberg equilibrium (Xz =0.53, p > 0.05), indicating no strong evolutionary
pressure is currently acting on this system.

For the Rh blood group, Rh-negative individuals are extremely rare (0.96%), which is typical for
Mongoloid populations of Northeast India. Comparisons with ten other groups showed no significant
differences, suggesting that Rh distribution is fairly uniform in this region.

PTC taste sensitivity produced an interesting result: only about 57.69% of Ranglong are tasters,
whereas almost all neighboring populations have over 70% tasters. These differences were statistically
significant in every case. Such a low taster frequency may be due to genetic drift, small population size,
or a founder effect.

Color blindness was found in 9.38% of Ranglong males. This is similar to the Sakachep (also 9.38%)
and several other groups, but significantly different from the Pnar, War, Lushai, and a few others. The
similarity with Sakachep is expected, as both belong to the Kuki-Chin-Mizo cluster.
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Opverall, the Ranglong display a combination of shared and unique genetic features. Their isolation,
endogamy, and small population size have likely influenced their genetic makeup, particularly in traits
such as PTC sensitivity and color blindness. Comparisons with neighboring groups reveal both common
ancestry and local differences, reflecting the rich microevolutionary history of Northeast India.

Conclusion

This study demonstrates that the Ranglong population exhibits a distinct pattern in the distribution
of genetic markers such as ABO and Rh(D) blood groups, PTC taste sensitivity, and color blindness.
The population shows genetic equilibrium in the ABO system and a very low frequency of the Rh-
negative phenotype, consistent with characteristics commonly observed among Mongoloid populations
of Northeast India. Variation in PTC taste sensitivity and color blindness highlights the presence of
population-specific genetic traits, likely influenced by isolation, endogamy, and genetic drift. Comparative
analysis with neighboring populations reveals both similarities and differences, reflecting shared ancestry
as well as micro-evolutionary changes over time. Overall, the study contributes to a better understanding
of genetic diversity and population structure among the Ranglong and provides valuable baseline data for
future anthropological and genetic research in Northeast India. Compared with other populations, the
Ranglong population shows significant differences from neighboring groups, especially regarding ABO
blood groups, PTC taste sensitivity, and color blindness.
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Table 1: Distribution of ABO blood group among Ranglong Population.

Phenotype | Males (n=64) % | Females (n=40) % Total (n=104) %
A 31 48.44 18 45.00 49 47.12
B 8 12.50 9 22,50 17 16.35
AB 5 7.81 4 10.00 9 8.65
O 20 31.25 9 22.50 29 27.88
Allele Frequencies + SE:
p =0.3349 + 0.0150
q=0.1340 £ 0.0251
r=0.5281 +0.0250
Chi-square (HWE): ¥* = 0.53,df = 1, p > 0.05
Sex difference: y* = 2.09, df = 3, p > 0.05
Table 2 Comparison of phenotype frequency on ABO blood group of the present study with other populations of northeast India
Population N A% B% AB% 0% Population (P) comparison
PXVs.PY (x@-values
Ranglongl 104 47.12 16.35 8.65 27.88
Sakachep2 94 | 2660 | 1064 | 1277 | 5000 |  RanglongVs. Sakachep 16.89*
Kaipeng3 100 | 2400 | 2600 | 12.00 | 38.00 Ranglong Vs. Kaipeng 14.78*
Molsom3 44 | 1364 | 4091 | 2273 | 2273 Ranglong Vs. Molsom 2891
Rangkhol3 100 33.00 15.00 6.00 46.00 Ranglong Vs. Rangkhol 6.55
Tippera3 150 26.67 | 26.67 13.33 33.33 Ranglong Vs. Tippera 11.42*
Thadou Kuki4 127 | 4724 | 1181 | 945 | 315 | RanglongVs. Thadou Kuki 148
Biate5 162 39.51 20.37 17.9 22.22 Ranglong Vs. Biate 6.77
Semsa6 106 | 2547 | 1132 | 660 | 56.60 Ranglong Vs. Semsa 30.55*
Mikir7 245 | 3347 | 3551 | 163 | 2939 Ranglong Vs Mikir 20.89*
Aahom7 348 25.29 19.25 9.48 45.98 Ranglong Vs. Ahom 10.62*
Moran8 200 29.00 32.00 5.00 34.00 Ranglong Vs. Moran 12.41*
Lalung8 208 | 2933 | 3173 | 625 | 3269 Ranglong Vs Lalung 1128
Rabha9 200 36.00 25.50 12.00 26.50 Ranglong Vs. Rabha 4.09
Bhoil0 189 30.16 22.75 8.99 38.10 Ranglong Vs Bhoi 6.8
Khasil0 202 28.71 17.82 6.93 48.51 Ranglong Vs. Khasi 14.33*
Pnar10 120 29.17 27.50 3.33 40.00 Ranglong Vs Pnar 10.55*
WarlO 230 26.09 15.22 3.04 55.65 Ranglong Vs War 22.87*

Sources: ' Present study, *Dkbhar (2009), >Gupta (1958), *Chakravarty (1965), >Haloi (2011), Limbu (2000), "Das et al. (198S), *Das &
Deka (1985),°Das (1958), "*Das (1978); Figure legend: *= p<0.0S

Table 3: Distribution of Rh(D) blood group

Phenotype | Males (n=64) % Females (n=40) % Total (n=104) %
Rh + 64 100.00 39 97.50 103 99.04
Rh - 0 0.00 1 2.50 1 0.96
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Allele Frequencies + SE:

D =0.9019 £ 0.0208

d =0.0981 + 0.0208

Table 4: Comparison of Rh(D) blood group between Ranglong and other populations

Population (P) comparison
Population N Rh+ (%) Rh- (%)
PXVs.PY (¢-values
Ranglong' 104 99.04 0.96
Sakachep? | 94 | 98.94 1.06 Ranglong Vs. Sakachep 0.005
Semsa’ 106 99.96 0.04 Ranglong Vs. Semsa 0.990
Marngar? 160 97.50 2.50 Ranglong Vs. Marngar 0.920
Lyngam® | 120 | 98.33 1.67 Ranglong Vs. Lyngam 0.320
Chutiya® | 64 | 9844 156 Ranglong Vs. Chutiya 0.210
Deori’ | 155 | 9871 129 Ranglong Vs. Deori 0.100
Garo® 144 100.00 0.00 Ranglong Vs. Garo 1.000
Reang’ | 150 | 9933 0.67 Ranglong Vs. Reang 0.100
Molsom® | 44 | 100.00 0.00 Ranglong Vs. Molsom 0.429
Rangkhol’ | 100 | 100.00 0.00 Ranglong Vs. Rangkhol 1.000

Sources: ! Present study, 2Dkbhar (2009), >Limbu (2000), *Chumikam (2002), >Abmed et al. (1997), Das et al. (1985), "Mili (1999), *Das

(1960),’Gupta (1958)

Table 5: Frequency of PTC taste sensitivity among the Ranglong in comparison with other northeast population

Frequency of tasters | Frequency of non-tasters Population (P) comparison
Population | Sample size
N % N % PXVs.PY (x*-values

Ranglong' 104 60 57.69 44 42.31
Sakachep? 94 84 89.40 10 10.60 Ranglong Vs. Sakachep 24.12*
Lalung’ 222 197 88.70 25 11.30 Ranglong Vs. Lalung 39.77*
Miki'3 170 141 82.90 29 17.10 Ranglong Vs Mikir 20.21*
Moran’® 210 164 78.10 46 21.90 Ranglong Vs Moran 13.44*
Mishing’® 236 207 87.70 29 12.30 Ranglong Vs Mishing 37.45*
Khynriam* 222 197 88.70 25 11.30 Ranglong Vs Khynriam 11.89*
Pnar? 170 141 82.90 29 17.10 Ranglong Vs Pnar 4.48*
Bhoi* 210 164 78.10 46 21.90 Ranglong Vs Bhoi 4.09*
Wart 236 207 87.70 29 12.30 Ranglong Vs War 26.01*
Garo’ 144 113 78.50 31 21.50 Ranglong Vs Garo 28.33*
Marngar® 160 113 70.60 47 29.40 Ranglong Vs Marngar 25.56*
Ahom’ 204 143 70.10 61 29.90 Ranglong Vs Ahom 451*
Rangkhol® 100 87 87.00 13 13.00 Ranglong Vs Rangkhol 21.03*

Sources: ! Present study, *Dkbar (2009),’ Das (1978a) * Das (1978b), *Das (1960), *Chumikam (2002), "Das et al. (1985), *Gupta (1958)

Figure legend: * = p<0.05
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Table 6: Comparison of colour blindness between the Ranglong of Pipla Punjee and other North East populations

Population (P) comparison
Population N Normal (%) Deficient (%) PXVePY (sp-values
Ranglong! 64 90.63 9.38
Pnar? 142 100.00 0.00 Ranglong Vs. Pnar 11.56*
War? 103 100.00 0.00 Ranglong Vs. War 10.21*
Karbi? 125 100.00 0.00 Ranglong Vs. Karbi 10.98*
Mikir? 125 100.00 0.00 Ranglong Vs. Mikir 10.98*
Lushai? 224 98.20 1.80 Ranglong Vs. Lushai 5.56*
Hajong | 183 96.17 3.83 Ranglong Vs. Hajong 230
Khasi? 495 94.40 5.60 Ranglong Vs. Khasi 1.03
Khynriam? 100 99.00 1.00 Ranglong Vs. Khynriam 5.79*
Reang* 195 97.97 2.03 Ranglong Vs. Reang 5.61*
Padam’® 189 96.83 3.17 Ranglong Vs. Padam 3.38
Biate® 81 95.06 4.94 Ranglong Vs. Biate 1.66
Miji’ 54 94.44 5.56 Ranglong Vs. Miji 0.84
Tangkhul® | 134 9333 6.67 Ranglong Vs. Tangkhul 0.56
Khangabok® | 106 92.50 7.55 Ranglong Vs. Khangabok 0.20
Meitei® 105 91.43 8.57 Ranglong Vs. Meitei 0.04
Semsa’ 119 92.44 7.56 Ranglong Vs. Semsa 0.23
Sakachep’ 64 90.63 9.38 Ranglong Vs. Sakachep 0.00

Sources: ! Present study, “Mukberjee (1963), *Lama (1998), *Kumar & Sastry (1961), 3Jaswa (1975), *Khongsdier, R. ¢ Lama, R. (2000),
"Dalta (1985), *Singh (1977), °Limbu (2000), *’Dkbar (2009)
Figure legend: *=p<0.05

Figure 1: Distribution of colour vision among Ranglong males.

Title: Distribution of Colour Blindness

® normal = colour blind



