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Summary  Senoi and Aboriginal Malays of Peninsular Malaysia, sur- 
veyed for saliva acid phosphatases, amylase and superoxide dismutase, were 
polymorphic for Sap-A and Sap-B. Senoi were also polymorphic for SOD 
B. Malays, Chinese and Indians from Malaysia were phenotyped for SOD 
A and SOD B, using saliva. Though no SOD A variant was detected in 
any of the three racial groups, Malays and Indians showed rare variants for 
SOD B. 

INTRODUCTION 

Malayan aborigines can be divided into three major groups, the Negritos (or 
Semang) who are nomadic hunters and gatherers and have tightly curled hair, the 
Senoi who are agriculturalists and have straight to loosely woolly hair, and the 
Aboriginal Malays who are stoutly built and have dark skin (William-Hunt, 1952). 
The Negritos, the smallest, least accessible and most primitive group of all, live 
in the north of Peninsular Malaysia (formerly known as Malaya) and are part of 
a group that is represented in the Andaman lslands, South Thailand, the Philippines 
and New Guinea (Sullivan, 1918, 1921). The Senoi, the most numerous of the 
three groups, live mainly in or near the central hills and mountains of the Malay 
Peninsula. They may be related to the Veddas of Ceylon and the Australian abo- 
rigines (Cole, 1945) or to the Mongoloids (Green, 1949). The Aboriginal Malays 
live in the south of the peninsula and are similar to the Malays, both groups show- 
ing Mongoloid characteristics. There are about 1,820 Negritos, 30,370 Senoi 
and 20,830 Aboriginal Malays living in the peninsula (Carey, 1976). 

The Malayan aborigines are of great interest to anthropologists and population 
geneticists because they probably are the remnants of a widespread ancient popu- 
lation in Southeast Asia that was driven into the hinterland they now inhabit by 
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culturally and technologically more advanced races. Lie-Injo (1976) made a com- 
prehensive review of the blood genetic data on the Malayan aborigines. We report 
the results of a survey for saliva acid phosphatases, saliva amylase and superoxide 
dismutases among the Senoi and Aboriginal Malays. We also report the results 
of our survey for soluble and mitochondrial superoxide dismutase (SOD A and 
SOD B) among Malays, Chinese and Indians from Malaysia using saliva as source 
material. 

MATERIALS AND METHODS 

Saliva samples from Malayan aborigines were obtained from the staff and 
patients of the Gombak Hospital for Aborigines in Gombak, Selangor and those 
from Malays, Chinese and Indians were collected in the metropolitan area of Kuala 
Lumpur. The saliva samples were processed and concentrated as described by 
Balakrishnan and Ashton (1974). Samples were phenotyped for saliva acid phos- 
phatases as in Tan and Ashton (1976), for saliva amylase as in Teng et al. (1977) 
and for superoxide dismutase as in Tan (1977) and Tan and Teng (1977a). 

RESULTS AND DISCUSSION 

One hundred and fourteen Senoi and 122 Aboriginal Malays were phenotyped 
for saliva acid phosphatase A (Sap-A) and saliva acid phosphatase B (Sap-B). The 
phenotypes observed are presented in Table 1. Gene frequencies for locus Sap-A 
and locus Sap-B were calculated as in Tan and Ashton (1976) from the phenotypic 
distributions for Sap-A (Table 2) and Sap-B (Table 3). 

In Senoi, the gene frequencies for Sap-A are: A=0.42_0.04, A'=0.01_0.01, 
A~ for Sap-B, B=0.90_0.05, B1=0.01+_0.01, B~ In 

Table 1. Sap phenotypes of saliva samples from two major groups of Malayan Aborigines. 

Racial groups Sap phenotypes 

A B  A AAPB AA'  B ABB 1 Total 

Senoi 72 0 1 1 38 2 114 
Aboriginal Malays 85 0 0 0 35 2 122 

Table 2. Sap-A phenotypes of saliva samples from two major groups of Malayan Aborigines. 

Racial groups Sap-A phenotypes 

A 0 AA '  A'  Total 

Senoi 
Observed 74 38 2 0 114 
Expected 74.91 37.10 0.84 1.15 114 

Aboriginal Malays 
Observed 87 35 0 0 122 

Z ~: p 

2.78 ~ 0 . 0 5  
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Table 3. Sap-B phenotypes of saliva samples from two major groups of Malayan Aborigines. 

Racial groups Sap-B phenotypes 

B 0 BB x B 1 Total Z 2 p 
Senoi 

Observed 111 1 2 0 114 0.22 )0.50 
Expected 111.10 0.90 1.85 0. 19 114 

Aboriginal Malays 
Observed 120 0 2 0 122 0.01 )0.90 
Expected 120.0 0 1.98 0.01 122 

Aboriginal Malays, the gene frequencies for Sap-A  are A=0.46+0.04,  A~ 
0.04; for Sap-B,  B=0.99_0.01,  BI=0.01 +_0.01. 

The observed Sap-A phenotypes for Senoi and the observed Sap-B phenotypes 
for Senoi and Aboriginal Malays were tested for Hardy-Weinberg equilibrium. The 
results are shown in Tables 2 and 3, respectively. The number observed for the 
various phenotypes showed no significant deviation from the number expected. 

The gene frequencies observed for the Malayan aborigines are quite similar to 
those observed for Malays (Tan and Teng, 1977b). In Malays, the gene frequencies 
for Sap-A  are A=0.47_+0.02, A'=0.001+0.001,  A~ for Sap-B,  B =  

0.93 • 0.03, B ~ = 0.07 +_ 0.03. 
The presence of the B 1 allele among the Malayan aborigines is of interest because 

this allele has only been observed in Chinese and Japanese from Hawaii (Tan, 1975) 
and in Chinese from Malaysia in whom the B ~ allele reaches polymorphic propor- 
tions (Tan and Teng, 1977b). It has not been detected in Caucasians living in 
Hawaii and in Indians and Malays in Malaysia. It may be that the B 1 allele found 
in the Malayan aborigines originated from the Chinese. According to Dentan 
(1968) and Carey (1976), Chinese traders and exguerillas from the predominantly 
Chinese Malayan People's Anti-Japanese Army and later from the outlawed Malayan 
Communist Party sometimes settled in aboriginal communities and took aboriginal 
women as wives. There was also a good deal of casual sexual contact between 
traders and aboriginal women. In addition, during the Japanese occupation of 
Malaya (1941-1945) and the subsequent Communist insurrection (1948-1960), 
many Chinese children whose parents were in economic or social distress were 
adopted by the aborigines. The aborigines then regarded these children as being 
true aborigines even though they were Chinese. 

No saliva amylase variant was detected among 115 Senoi and 111 Aboriginal 
Malays. This result is not surprising since among the Malays and the Chinese, 
Amy 1 variants occur only rarely (Teng et al., 1977). 

Two regions can be observed on superoxide dismutase zymograms of saliva 
specimens. One region, SOD A, migrates about 6 cm from the origin toward the 
anode and corresponds to soluble SOD. The other region, SOD B, migrates about 
2.5 cm anodally and corresponds to mitochondrial SOD (Teng and Tan, 1977). 
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Table 4. SOD B phenotypes and gene frequencies among Senoi, Aboriginal Malays, Malays, 
Chinese and Indians from Malaysia. 

Racial group~ Total Phenotypes Gene frequencj estimates 

1-1 2-1 2-2 SOD B 1 SOD B 2 

Se~aoi 123 120 3 0 0. 988 0.012 
Aboriginal Mala? s 132 132 0 0 1. 000 0 
Malays 288 287 1 0 0.998 0.002 
Chinese 140 140 0 0 1. 000 0 
Indians 124 122 2 0 0.992 0.008 

+ 

Fig. 1. 

origin 
Saliva superoxide dismutases 
SOD A is further from and SOD B is nearer to the origin. From 
left to right, channels 1, 3 and 4: SOD B 1-1; channel 2: SOD B 
2-1. All samples are SOD A 1-1. 

N o r m a l l y  each saliva sample shows one intense band in each region. Such bands  

are coded for by two different loci (Beckman et  al.,  1973; Shinoda  et  al., 1974). 

S O D  A is located on ch romosome  2l (Tan et  aI., 1973) and S O D  B ch romosome  

6 (Creagan et  aI., 1973). 

N o  genetic var iant  of  SOD A was detected among  123 Senoi, 132 Abor ig ina l  

Malays ,  287 Malays ,  122 Indians  and 140 Chinese. Teng and Lie-Injo  (1977) re- 

por ted  on the absence of  var iant  SOD A in 581 Malays,  435 Chinese and  366 Indians.  

The results for  SOD B are shown in Table  4. In  our  system, the no rma l  pheno-  

type SOD B 1-1 usually shows only one intense negatively s tained band,  but  occa- 

sionally,  with more  concent ra ted  specimens, one or  more  fainter  bands  may  be 

seen jus t  anoda l  to the single intense band.  These fainter  bands  are  not  genetically 

d e t e r m i n e d  as they are no t  cons tan t  characteris t ics  o f  an individual  (Tan, 1977). 

The var iant  pheno type  S O D  B 2-1 shows two intense bands  (Fig. 1), one corre- 

sponding  to the no rma l  intense band and the other  migra t ing  slightly slower than  
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the normal band. This variant phenotype was seen three times in Senoi, once in 

Malay and twice in Indians. Only in Senoi does it constitute a polymorphism. 

Shinoda et al. (1974), working with 98 Japanese autopsy liver specimens, de- 

tected two individuals showing variation in the SOD B region. They considered 
them heterozygotes at the SOD B locus. In their starch gel electrophoretic system, 

the SOD A region migrated anodally much faster than the SOD B region, each 

region showing one intense band and one weaker band. The two variant indi, 

viduals reported by Shinoda et al. showed three bands in the SOD B region; one 
band corresponding to the normal band, one intense variant band which migrated 

anodally slower than the normal band, and another weaker variant band which 
migrated anodally the slowest of  all three bands. Though  the banding patterns 

are a little different, it is most likely that our SOD B variants are identical to those 
reported by Shinoda and coworkers.  
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