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Abstracts  o f  the Furuhata- Iseki  Memor ia l  Session, 
the 32nd Annual  Meeting of  the Japan  Society of  H u m a n  Genetics 

History and Development of Blood Group Studies in Japan 

---In Honor of Professors Tanemoto FURUHATA and Shoei ISEKI, the first 
and second pesldents resp. of the Japan Society of Human Genetics-- 
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MS-4. THE PROGRESS OF ANIMAL BLOOD GROUPS IDENTIFICATION. 

Shigenori IKEMOTO (Lab. Hum. Biol., Dept. Leg. Med., Jichi Med. Sch., 

Tochigi). 

The blood group antigens of cattle and goats have been reported by Ehrlich and Morgen- 

roth in 1900. This was the first recognition of blood group antigens in domestic animals. 

The occasion coincided with the discovery of the human ABO blood groups. Recent new 

immunochemical and biotechnical methods have led to dramatic advances in the under- 

standing of blood groups. These methods made possible the identification of polymorphism 

in serum proteins, red cell enzymes, leukocytes and platelets. Formerly, these were avail- 

able only for the red cell. Once the research expanded into the field of molecular genetics, 

more precise evidence such as polymorphism has been reported in the DNA.  In this chapter, 

we describe the history and recent studies of animal blood groups including the experimental 

evidence from molecular genetics. 

1) The red cell polymorphism o f  animals 

The pioneers in this field were Furuhata  (1) and his group. The primary purpose was 

to identify and classify the blood groups of animals, including humans. The investigators 

can be divided into two groups, one composed primarily of medical researchers (Iseki et 

al,) working on experimental animals and the other composed of veterinary researchers 

(Hosoda et al.) working to classify domestic animal blood groups. Both teams contributed 
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important information including immunological research, blood transfusion compatibility, 

tissue transplantation compatibility, genetic markers for heredity, the relationship between 

disease and genetic loci, the resolution of paternity disputes and the improvement of brewed 

and zygosity determination. The animals which have been investigated regarding genetic 

markers include dogs, cats, cattle, water cattle, horses, swine, goats, guinea pigs, rats, mice, 

chickens, quail, turkeys, ducks, geese, primates, aquatic mammals and fishes. 

2) Partial red cell antigen structures o f  animals 

Studies of red cell membrane antigen structures developed in Japan (1). The concept 

of partial antigen structure was established based upon evidence from serograms of het- 

erologous blood agglutination and the absorption test using human red cell antigens. They 

concluded that the partial antigens of the A antigen were A~, Am Am and A~v in humans, 

Am Am and A~v in dogs and Am and A~v in swine (Terashima, 1942). The partial antigens 

of the B antigen were B~, B~ and Bm in humans, BH and Bm in rabbits and Bm in guinea 

pigs (Asakawa, 1933). The partial antigens of the O antigen were Or, O~ and Om in hu- 

mans, O~ and O ~  in rats and Om in rabbits (Inoue, 1943). In addition to the analysis 

of the partial antigens of the ABO system, the structure of partial antigens of the MN (Haya- 

shida, 1944) and Rh (Uetake, 1956) antigens were also investigated. 

The results from the immunoreaction of monoclonal antibodies were different from 

those gained by polyclonal antibodies. The difference may be caused by the different anti- 

genicity of these antibodies; each antibody may recognize different structural parts of the 

glycolipid antigen from mammalian blood cells (Ikemoto, 1986). From this evidence, 

the specificities of polyclonal antibodies must be re-examined. 

3) Examples o f  dog and chimpanzee red cell polymorphism 

The number of the genetic markers in dogs and chimpanzee red blood cells was similar 

to that in the human (2). The D system is known to exist in the dog red cell. Since this 

system was found only among dogs, it was assumed to be the origin of dog blood groups. 

The D system was one of the few blood types found by the Japanese (Iseki et aI., 1940). The 

method for division of the canine red cell glycolipid antigens into NeuNAc and NeuNGc 

types was also contributed by Yasue et al. (1978). By this method, NeuNAc and NeuNGc 

types were found frequently in European and Japanese dogs, respectively. 

The resemblance of red cell antigen structure between human and chimpanzee also 

brought enthusiasm to the investigators. The monoclonal antibody which was sensitive 

only to human blood also has an affinity to chimpanzee blood. Moreover, human A or B 

blood types could be biosynthesized based on the chimpanzee O blood type. The chim- 

panzee A blood type also can be biosynthesized from human O blood type. These close 

relationships provide many important clues regarding the structure of the glycolipid pre- 

cursor. In addition, the Set residue, seen in the human M type, was observed in the chim- 

panzee red blood cell. The chimpanzee red blood cell antigen resembled the human red 
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cell and had various antigenic activities. 

for research of the human blood groups. 
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Thus, the chimpanzee may be the best model 
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