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SUMMARY

The blood samples collected from 863 school boys living in Seoul, Kwangju,
Pusan and Cheju were tested for studies on the distributions and frequencies
of ABO, MNSs, Rh, Diego, Duffy, Kell, Kidd and P blood groups.

The I® gene frequencies appeared to be a cline, and this is decreased grad-
ually from ncrth to south except the Cheju population, but on the other hand
those of I* gene increased oppositely. In Koreans A type of ABO group incre-
ased during past fifty years while B type decreased.

Ig¥ gene frequencies also decreased from north to south district in Korea
except Cheju. And the frequency of Ig¥ in Koreans was 0.518 which is
between those of the north Chinese and the Japanese.

In general Rh negative was 0.26 percent, and CCDee phenotype was of the
highest frequency among all phenotypes, showing 42.41 percent, CcDEe,
about 34% and ccdee, 0.087%. The frequencies of most Rh  phenotypes in
Koreans were close to those of the Japanese rather than to those of the
Chinese and the Thais.

Difa+) type wsa 6.633 percent, and Fy(a+) and Fy(b+) type were 99.267
percent and 13.832 percent respectively. K+ type was observed only one
case in Seoul. The frequencies of Jk(a+) and P+ type were the most varied
depending on the populations studied.
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sha 19, IgM 8 iRk MlE = el E FrRkd e 3ystgeh 283 Rhde
X ule]] wlel X}o] 7]- g }k(Nakajima 5, 1967a). Furuhata(1933)¢] &jsbd &322
=) ubef] olo A I4, If W [°9 fAxMIE = Gl FAxF WEY v eslrn B
st et Wong-(1960)e] wE 3t = (A0 MY HE+= T35 EEXulsl »)

g ek Nakajima(1967a)¢ll 23w F5 EEA A Q=Y WEE Y =
0.20158. v} oFzk wrw JE4l HwkY WE 0.17489k+= v £obeba shgoh

Lewisd g o] Le*al=} Hle& F39 vkl 59 @ Al Afola 4 wlsdtcta
HaHEe grl(Nakajima &, 1967a; Won 5, 1960 ; Furuhata, 1956).

HA 7= 5o xdwW ZAF5 FAdyge Fxe dFiATY ARE BAow YAF
of T Xl &rd. Sarkisiang-(1956)¢ 5 FEAwY Fu4 4oz ABO @ Rh
AP vEE Hughul gla, Wons(1960)& A4LFue ABO, MN, Rh, Lewis,
Kell, Cellano, Duffy 8 Diegod ¥ o] vl & 23 dgel. ez #EE9IB)L A
T4kl ABO, MNSs, Rh, P, Duffy, Diego. Lutheran, Kell g Kiddgige] vl g

DHE Y

£ A7y g E Ag 4 FF U ATk AFEE FEY £ a5
Agolglet AlnHe].& FAFE3L F 86354 F 2mly AY sig o, AYL d}wl
o8 A& FAZIR A Al A FHeadeh AzEde o 5°C Jr= wast
HA AFEstgdet. X AT A = #HEF3 ¥9y-2 ABO, MNSs, Rh, Diego, Duffy,
Kell, Kidd 3 PE93 ojglz, "4 sgoi= 3F-A, %Ha, &-M, 3-N, 3--S, §t-s,
&-D, -E, -C, -e, -¢, -D, F-I'yv', -Fy', &-K, 3-Jk' & §-P5< 41834
saline slide¥ s} Coombs¥g-& o] &3}4 v} ABO%“”?SQ—J fA 2} vzl A4S Ferns-
teiny] S o]-£35}g 3 29+ Mourant¥ o2 A &gl o}

= ot

o] Ag, FF, Ra, Al FRu FuY ABCEHH I 7 Ak w s 2= Table
13} Zeh Q1A A SRS Adstd 192 WEs FHXudA Ao s}
mA dobAla, IA)ARe] Wl E iz ik R GRS A EEA o] vebz bz A5
Auke]l W 2= A o el S A28 18903k HlE ¢= 0.238<ld] 5ok
Bl 0,191 0.186 o] Bl EE(1975)0] Mz z FRufe] 82 ¥l x = (. 1932 84
FH A FFor A ol FEAE E ¢ YUk R ME p A4
0.22041 0] w]&led T3} Bl A = 0.2873F 0.272 o] ek FEE(1975)0] Jj_li}oilﬂ A
Fxe =g 5wk WF ABOZEFE-L Ao 33.07%, BF 26.25%, 09
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Table 1. The ABO bicod groups and gene frequencies in Koreans
. Phenotypes gene grequencies
Populations E:Ot )%f
cate A B O AB P q ”
SeOLl 255 No. 72 79 76 28
% 28.33 30. 38 29,80 10,98 0.220 ©.238 0.543
Kwangju 2C0 No. 77 T 54 22
% 38. 50 23.50 27.00 11.00 0.289 0.191 0.520
Pusan 200 No. 70 43 €2 25
% 35. 00 21.50 31. 00 12.50 0.272 0.186 0©.542
Cheju 206 No. 36 71 47 26
% 28. 00 35. 50 23.50 13.00 0.232 0.285 0.483
~Chonju* 3¢ No.l €S 64 88 43
% 36. 64 21.12 29. 04 14,19 0.2587 0.193 0.520
Total 1. 15 No.3 &3 304 327 144
%5 33.07 26.25 28,24 12. 44 0.260 0.216 0.524
* Cites from Kang er ol (1975).
Table 2. The MXN blood groups in Koreans
phenotypes
Populations No. of tested [ AN N
No. % No % No. %
Seoul 235 67 26,27 138 51,12 50 19.€0
Kwangju 208 60 28.85 97 46,63 51 24.52
Pusan 200 50 25.00 90 43. 00 60 30. 00
Cheju 200 54 27.00 1C0 50. 00 46 23.00
Chonju* 303 96 31. 68 130 42,96 77 25. 41
Total 1, 165 327 23.0% 535 47.€0 284 24.36
*Cites from: Kang et al (1975).
(46.63% )2k F-41(45.00%)& wror =2 o FFel Fabeure alsslgich. N3 W=
= A gl A s Ei%fil(19.609a) Bl A= 30%E 7B ol AFRARE 2R
als MNF 3] vz Mao] 28,042, MNE 47.60%, N3 24.36%0] 5t}
g3 MNSsg@eig el =z w g Table 35 M(IgM)d=ke] Ml =& # F2k
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DT A LR AR e ARE el ah e 49 S 8
e} M EE AL A FA A A8t AFAGE 2R B o ojwl ARYL
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Table 3. The gene frequencies of MNSs blood groups in Koreans

gene {requencies
Populations g:g.t %f
e MS M Ms NS N Ns
Seoul 255 0.037 0.533 0.496 0.011 0.467 0. 456 M 0.533 S 0.048
N 0.467 s 0.952
Kwangju 208 — 0. 522 — — 0.478 — M 0.522
N 0.478
Pusan 200 — 0. 475 — — 0.525 — M 0.475
N 0.525
Cheju 200 0. 035 0.522 0.483 0.011 0.478 0. 467 M 0.522 S 0.046
N 0.478 s 0.954
Chonju* 303 0. 032 0. 531 0.499 0.008 0.469 0. 461 M 0.531 S 0.040
N 0.469 s 0.960
Total 1,166 0.0344 0.518% 0.4937 0.0098 0.4811 0.4605
*Cites from Kang et al (1975).
Table 4. Tne Rh blood groups in Koreans
Populations
phenotypes
Seoul Kwangju Pusan Cheju Chonju* Total %
ccDEE 16 23 13 19 26 97 8.41
ccDEe 12 8 8 2 5 35 3.04
ccDee 0 1 0 1 0 2 0.17
ccdee 1 0 0 0 0 1 0.09
CcDEE 0 6 9 8 17 40 3.47
CcDEe 112 75 54 71 81 393 34. 08
CcDee 12 15 13 14 28 82 7.11
Cedee 0 1 1 0.17
CCDEE 0 0 2 0.61
CCDEe 2 0 2 0 1 5 0.43
CCDee 100 66 100 82 111 489 42,41
Total 255 195 200 200 303 1,153

*Cites from Kang er al (1975).
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Table 5. The other blood groups in Koreans

No. of Diego Duffy Kell Kidd P
Populations . boq o o
Di(a+) Fy(a+) Fy(b+) K+ JkGa+) P+
Seoul 255 — 178/179  24/179 1 — 95
(99.44) (13.4D 0.39) (37.25)
Kwangju 100 — — 13 0 75 ——
(13.00) (0.00) (75.00)
Pusan 100 7 — 9 0 35 4
(7.00) (9. 00) (0.00) (35.00) (4.00)
Cheju 200 20 196 35 0 &7 52
(10.00) (98.00) (17.50) (0.00) (43.50) (26.00)
Chonju* 303 13 303 41 0 113 155
(4.29) (100 (13.53) (0.00) (37.29) (51.16)
Total 958 603 682 882 958 703 838
(6.633)  (99.267) (13.832) (0.104) (44.097) (35.664)

Numbers of in the parentheses indicate percent.
* Cites from Kang et al (1975).

alell ofuksl AT ¥ olgdh

Kiddglg 9] Jk(a )8 A& AT A=l 2AE g6 2 Avked] =fe}l wl
o zelzt 4 ZA ebydch & FFEA e 75%, A FA ek 43,59, BalA vk
olgivh. #EE(1975)¢] Mz AFHwk 37.29% 49k =T PEAFY Pryx=
S| A 37.25%, AT 26%, HAb 4% 2 AL W}E} gk 2pob Vel ode) 2E
(1975)8) Bmel o3km AFA A= 51 16% = 713 F& W% olgir.
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FFale] ABO®NFH | A dF= wrh(lees, 19705 Nakajima%, 1967a, 1976bs:
Sarkisian, 1956 ; Won%, 1960 ; 3%%,1967, 1975 Z5, 1971). #5919 ABO aof
ol A FAAF 149 WEE AFEE Agshd FEAAA FHAutee sy
sbeba, IBQ)xbe Wil 2 ZAH = S 4 ddeh o] I5g=Y N Esh b
AL Tanaka(1959)o] 233t R o AAgcln 21 vk v £ o7
A A FEAuS 1881 =F wi s 0.28524 b Eoboh. ol ghzte] A FA kA o uE
7F YERGE ol R B dTdAE ¢ ¢ govt g 37 E EAE A A
Lol A2 IBelx} Mz WonE(1960)e] Radk 0.2073) v&3kgich. Ao n &
A G BAs FFER s A o sirbEulE I8 Bt EE 23 AEY i
=9} vl 2dlg . Nakajima$(1967a)8] B3] w2wl FJe A= 4 2 [831ate &
5 BAxulbel A diAow W ewmA zrastgich 2EE £ dFel4 s IF
Qlabe] ol Wi $2 AL Nakajimas (19672)8] Aste} &a]eh= gokeh. 18
v gEel AAlzAe 1418 9 10908 WX p, ¢ ¥ & 0.260, 0.216, B 0.524=
270 Bu b3l v £sle (Nakajima, 1967a, b), Furuhata(1933)9] R.ielx f4}sh
Siga
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Agsh AF AL DA Qo 1580w Gen) akehd BF, L4, A Fe 4
£ 288 1R Wy %59}4- AL AFAFA T FIA ] Auksh 444
Solsb Sle4 GATE AoE nAsh. A¥e WNEE AF PR ok 37~50%
2 oSt AEs AlFAe o 28%gieh. Tl BYS HFeh A S oF 23.5%
S 21 1% = AFRuEe] 25,050 @5 yel o] Azt AlFE Fule] S Ak
Tl AFA AR Aol grkn o] ¢ 4= g,

A6 #xd UFA2) ABOYUY WEE L QF 23p} wwnd Table 63
R & AYS Az Zobsian BEL Mok Fad: AgE 23T % g}

Table 6. Comparison of ABO blood greups in Kereans
Number and percent of phenotypes

Aumber A B 0O AB Authers

tested
No. % No. % No. % No. %

354 67 27.40 122 34.46 108 30.51 27 7.6€3 Kirihara, 24
9,431 2,972 31.50 2,888 30.72 2,614 27.71 930 10.07 Furuhata, ’33
1,000 320 32.C0 290 29.C0 270 27.C0 120 12.00 Sarkisian, ’56

322 100 31.06 93 28.88 103 31.99 26 8.07 Won et al, "60
1,158 383 33.07 304 26.25 327 28.24 144 12.44 This study

s}:‘,hou ABOg N &.& F3(0%, 41.63% ; AY 28.14% ; BY 23.58% ; AB% 6.
%)% vhE3(Nakajima$, 1967a), 9.9 (CH 31.5% ; A% 37.3% ; BY 22.1%
AB?%} 9.5% )= % Apolvt ol E}(Tanaka 1959).

MNSs&5 a3 o] A(7gM)ql=}e] vl E = Al FukS A9 sty S ulo] A gix|alo =
7P A zkAaE = ek Uk & Ig*"-% WEE Aol 0.533, AF 0.531, FF 0.522,
HAL 0.4753¢) 9l vk, Won5(1960)0] A wlo] A Bugh Jngﬂ zF2] Ml E = 0.48602 A
Ao Aguel ez e, z#Y Yamamato(1943)2] HomelA IgMe] wx =
0.536.2 £ Zafel Y| rr. HFeY S [Igdlx & 0.518% ASH =5 ojAL &
o] SR R0, 4943k JE el el F 2] (0.54932) Atole sl grilel(Nakajimas, 1967%).
Zene [g¥glxte obsjotd] BRAupol A wRxutow w4 golal AFL nNF
T ¢k ,

ZdE Sqlzbe] vz AL, AF, AFdA 0.048, 0.040 B 0.0460.2 A wHEls}
ggel. FFgL S H1E0.044)E g9 wlE 0.0673x st Y (Nakajima =,
1661) siSels) ¥z 0.0583% rlx wri{Nakajimas, 1963).

§hEele] ALS, Ms, NS 8 Nsql=F2] MIE = 0.0344, 0.4937, 0.0098 = 0. 46052 4]
g 7 Fwe] MS, 0.0410; Ms, 0.4869; Ns, 0.0154 81 Ns, 0.45663F u]<=sbm
(Nakajima-s 1971) e} 59l A 5ke] AMS, 0.0366 ;5 Ms, 0.6665 ; NS, 0.0220 & Ns, 0.2749

= A7t Aebel(Nakajima, 1963). =zelz oiubgle]  MSel=l ¥l % (0. 656~0, 704) =
Fcle] MERy Ta, Nsolxke u1E(0.269~0.283)= ol
Nakajimag(1971)e] di=ukel A xholl 4 sl IgMe Wx i 0.654~0.75002 FH29)
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MERs Fore.
Rh&lald &} Rh-8-2 Takle 4ol 4 diulel o] A F=ute
o] 0.26%F Jely =6 Nakzjima® (1967a, 1971)011 95k ”‘—-T,’- el 0. 28%, Q
Q& 0.235% dou, 4dXE 52FF x8ke 14282 g ch(Nakajin
(1960)& A3 w4 2372 & 2429 te Rh-ge 49 s a
i)

[

Table del] 4 2= wlelds] Rh*"H =z CCDeeB o] ok

H= 2k 1%z 72 27t =
ok CcDEs® & cF 347, cedeed 2 0.03756 2 7hxF W 91 = 5 Jlelfale). 2o
Aerol A$E CCDeedol <o 447, CeDEey2 382 % 59 7%l ulxdgdct
(Nakajima-g, 1971 28k 438 Fo5F-23] gbell A &= CcDEed a} CCDEed o] 2zt <k
, "
)

J
402 ol gl th(Nakajimas 1967h). et tnteie] 719+ CCDecqe
C

] s e
2MA = L ¥z E vebgrlm B 3:se] olp(Nakajimat, 1963). 959 FH$=x
CCDced ] CeDEeg =l <k 2wial ®ci(Nakajimas, 1963). vh&-& ccDEE# o] 8%,
CeDes® & 7% % ¢|4l+.

/ﬂ'%X D‘l‘% IHXOL_P_E; 7—/1. r Y 41’1*—(1960) “{1'?‘0”,\15 CCDGE% o] o_‘]: 109, CeDEe
(274

, ccDEE& 3}, CeDee®l e o 1299} 8% 2 B o FAshe}l ulshgd ot

QRO Furl A E Il At v % UEE ¥ (Nakajimas 1971). 2w o
nte] %= ccDEE¥¢] CcDeed xRl wlEr7} ol wbuldd A4S B g r(Nakajimas,
1967a, 1971). zel= 2 54919 Rh¥d3y FxAe F3¢3 i vope dEUd
ot Wl xEela & 4 Yk

Diegod o882 Rzt A FAukell 4k 2A4E Qe Difa+)3-& Aol A 7%, A
A4 109w RAF 4.29%(FF, 1975)xthE —‘;;—% N olgdel. Won%-(1960)
AgdlA Di(a+)do] 6.14%2 Raeted F49 Z$oh vlxagiet. iRkl vkl A
1068 = 35 ¢] Difa+)¥d 22 oF 3%0lgl m(Nakajima®, 1971) T 5%, L&
7.7995 ~12. 312 (WonE 1960)0] gl k. Diego@d A = < F3wlell et w1z o]t 4l
ey 2eld el Caingangs? wtel 4 +& Di(a+)3d o] 45.83%, Carajasy gtell A = 36. 1124
o Australian, New Britain, Eskimos @ Caucasiansel & A4 g = (Wons,
1960).

Duffya el sl o] Fy(a- 8-S 93%~100%24 Wong(1960)] mmel 2 8he ok
oo o w=sk velvbm k. & NakojimaE(1963)el] o dhal EQ1-L 98.66%¢°]
@, wlekel-e 99.53%(Nakajima®, 1971), B =2el-& 99.15%(Nakajima®s, 1963)%
z+

rlo r{r ro v

2 »noHg=t. ze} America negroese 26%e]  Eazkstel(Wons, 1960). Py
bHyEe A% FFE B3%IE, AR 0%, AFAYdde 7%= »%EME‘ o
2ol 9®e] 19.23%(Nakajima 1971b)2 153} vld WEE Jeble AL Frlsle
Qeleh

Kell@ol g o] 4 K-8-& A%l 1o 7F HA= g2 Folrh. WonF(1960)-2 A -&4 A
3947 & 29 3, Nakajima$ (1967002 & F-9-F-¢oll 4 4009, Nakajima$(1971)
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Uxg 37k 47 dde & 5 gt
Page] P+3& 24 Awkell wel 73 413 Apo] & 2ok & 484 37.25%
A Eoka, HALL 4% 2 vrelibel. EES1975)0] Radk A x| kel A PT“"-‘]
1E= 51.16% 2 7b wokeh o] P39 W=7t Aol wlel st 413 gale
AT HallA F7s & Frlide SA 2 Y=

Ag, I, BAl, ARl A & 86332 oj4le s ABO, MNSs, Rh, Diego,
ZA4sa Wz massoh

Duffy, Kell, Kidd ¥ PEAH wize} E3E 22
ABOZ 43 o] I8el=be] Wl & A FAkE Aosied FFZelA YZoa spia wot
A, )7 v E Sobshe AEAe 283 FA <k 50d kel 9ol 4

|

VU AYL AR F76hT BYE i
o
=

1, = 7] LAF A
MN# g o] TgMelate] MIEE AFx b A eshd FEA A FEAuto s s
A zr&E v Y Ig¥lAl WEE 0.5180) g u o] AL FFo Hubzm gro

Atoldl &
Rhalai3 o] Rh-3.2 0.26%¢2)9m, CCDeedo] 42.
CeDEed-& oF 3425, ccdeed & 0.087% 2 713 ook
K-

o}
419 Di(a+)¥-& 6.633% g2, Fylat)y-& 99.267% Fy(b+)q-& 13.832%°]¢
th AT Fy(h+) MEs 17% 4w, oA 43U dE2URR19.23%)9 5

Zhel] 3 gt
K+3-& AgellA L7 A9 Eolgdvh Kidd€a3 e Jk(a+)d s PRy g

P+3e zAAdd st A A% N2 Aol F ekt
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