B-aMUHHM300yTHPHITH XYWINHH SUITAPYyJIaJThIH YIaM3YiiH YHIIC

L]. Duxorcapean
Hutiemutin 3pyyn MoHOUUH YHOICHULL MO8

Opuma

B-amuunz00yTupuiin xyumn (-ANBX)-uiiH MH3C3H A9Xb XAMKISH] YAAMIIHIBIH XYYHH
3YWIC XYUTAM HeNeesaer racdH caHaar anx Xappuc [1] meBuryymmkss. YT oHOJ0O0p, peleccuB
aIIENUUH TOMO3UToT Hb -ANBX-uHTr ux X3MK33r33p suirapyyiajar (Ux suirapyynard) 06a xapux
JOMMHAHT aJUIEIMHH FOMO3UTOT OOJIOH T€TePO3UTOT Hb 3HAXYY aMUH XYWIHHT 6ara XaMxK33risp
surapyyaaar (6ara surrapyysiard) O0aifHa. ['9BY 9HD YMIIIIIP XUHCOH CydairaaHyysd Hb [2-5] yr
OHOJIBII OaTaypk yagaaryd Owids. YYHUM roi anTraad Hb CyJajraaH]i XamparjarcaiblH TOO
1I66H, MOH KaBKa30UJ YHIICTIHYYIR3C TYYBIPIICIH] OpLIMK Oaiixk 600X oM. B-AUBX-uiir ux
SIrapyyJaarduiblH TapXaiT Hb KaBKa30WJ YHIACTAIHYYAMMH ayHn 8%-mac Oara Oaitmar 6oi
MOHTOJIOWT YHIICTIHYYIUHH TyH 40 6a TyyH?3¢ JI311 XyBh Oaitmar OaiiHa [3, 5, 6]. B-AUBX-
UIH SUIrapaiThlH YAAMIIWIBIH IIUHXK YaHAphIT TOAPYYJIaX 30pHIIT00p 3HIXYY cyaainraany 45%-
UIH uX saarapyyiaaryuaraii MOHroJIbIH XYH aMBIT [ /] XaMpyysICaH oM.

MarepuaJ, apra 3yi

B-AUBX-uitH sirapax XdoMKI3HHMHM TapXalnThlH cynanraaHa 319 xapeuanryil spyyi,
XaMaaTHBI X0JIOOOTYH xymyycuir (166 Hacang xyparcaa, 153 xyyxam), rp OyJIulH cynanraaH
15 GyTaH rp Oynmiir canaMmcapryil TYYBpUIH apraap COHI'OH XaMpyyJiaB.

[B-aMUHU300YTUPUIH XYWIMHH XAMXKIIT CyJalraaH]l XaMparcajblH OrJI00HUN IIDICHUN
JPKUH]T OHAOP Y3YYIIITTIH MIUHTIHUN XpoMaTorpaduiitH apraap TOI0pXOHILIOO.

Yp ayH, xa3Jammax

Hacaun xyparcomuiin B-AWBX-uifH srapax XoMKIOHHA TapXaiTelr 1-p 3yparaap
Y3YYJX3[, TapXalTblH Mypyd Hb Oumopan Oaifraa Hb TOJNOpPXOW Xaparaaxk Oaiiraa Oereen
ortiox 11 He 4,5 (=ln 90,02 mmones B-AWUBX/ Mmonbs kpeaTuHuH) 133p OaitHa. YT XOMXKIr -
ANBX-uiir ux surapyynard 0a Oara surapyyJiaardjibiH XOOpOHJ| XyBaax II3r33p aBaxaj, HacaH]]
XYPATCOMUNH AyHAAX WX surapyyitarduiasiH Tapxant 0,706 6omk OaliB. DHIXYY TapXalThlH
XOMKIOTI Haamu MOHTOJIBIH XYH aMbIH JAyHJAX WX sUrapyyJardujiblH TapxajiTaap aBy, TYYH
T33P YHAICIAH 3P OYIUIH Y3YYIITYYIUUT MIUHXKIOH O0JI0BCPYYIIaB.



o 1 2 3 4 5 6 7 8 9 10

In mMmonb / MONB KpeaT

3ypar 1. Hacana xyparedauiin B-AWBX-uiin siirapax xaoM:k39HHi TapXaaT

10-aac moomr HAaCHBI XYYXIUHH MI3CAH PXb B-ANBX-uitH XoMXI2HHUN TapXanTeir 2-p
3yparaap y3YyyJeB. TapxaiaTelH Mypyiraac xapaxasi, XYYXIYYA MeH JI HX surapyyiarauja 0a O6ara
sUIrapyysiarduji TSCOH Xo€p OyJdrT XyBaarjcaH Hb TOJOpXOoi Oaifraa OGereem xo€p OyJaruiiH
XOO0pOH/ XyBaax 1T Hb 5,5 (=In 244,69 mMmons B-AWBX/ Monbs kpeatnHuH) a39p OaitHa. YYH
T33P YHIDCI3H TOOIIOOJIOH rapracaH XYYXAYYIHHH MyHAAX WX sUITapyyJlardujiblH TapXalT Hb
0,716 60k OaliHa.



o 1 2 3 4 5 6 7 8 9 10

In MMoOJIB / MOJIB Kpear.

3ypar 2. 10-aac goom HacHbI XYyXxauiiH B-ANBX-uiin siiirapax xaM:39HHI TapXaJjT

B-AUBX-uitH UX X3MKIIHHUHA SITApYYIaJIThII aBTOCOMBIH PEIIECCUB T'€H TOJIOPXOUIAOT
TICOH OHOJIBIT 15 rap OyImidr XaMmpyylicaH cyfajiraaraap TypIIMK y3id3. WX sirapyymarduiir tt,
Oara surrapyymarauiir T/- (yyan Tt 6omon TT xo€yyn xamparmana) rax ToMadraag, T/- X T/-,
T/- x tt GomoH tt X tt TOpPAUAH rIp OYIUHH OHOJBIH OOJOH CyJalraaHbl Y3YYJITIH 93D
YHJICIIH TapracaH TOOT TOOI0O0JIO0H rapraB (XycHorT 1).

XycHorrt 1. I'ypBaH TepJiuiiH r3p OyJIUiiH TOO

I'3p OyJamiin Tepeu OHOJIBIH Cynaaraaraap ¥° maaryyp
T/- X Tl- 1,31 1 DF =2
T/-x tt 6,26 7 21=0,066
tt x tt 7,47 7 P=0,967

Cynanraana xampyyiacan HUUT 15 rap Oymac xo€p ux surapyynardaac Oypiacs rap Oyn

(tt x tt) 7, ux smrapyynard 0oJyioH Oara surrapyynardaac Oypacas rap oyna (T/- x tt) men 7, xapun
x08p Oara surrapyynarduiid rp Oyn (T/- X T/-) 1 6aiiB. DH Hb HHUHT XYH aMblH JIyHJAaX
reHoTunuiiH aaBTamx (0,706)-uH 1P3p YHAICIIH TOOIOOJICOH OHOJIBIH TOO (7,47, 6,26 GoNOH
1,31)-H00C 36pexryii Oaiiraa 6a aBTOCOMBIH PELIECCHB YAaMIIUIbIH OHOJIBIT OaTamk OaiiHa.

VYT oHONBIr maam OuiepbiH apraap manrax y33B (XycHorT 2). Xop3B 0HOI 36B 0011, UX
sIIrapyyJaard 319T, 39X 30BXOH UX sSUIrapyyiard XyyxXayyATon 0aix oM.



XycHorr 2. I'ypBaH TepJuiiH rap 0yJuiiH XYyX1MiiH TOO

I'ap Oyn T/- Xyyxamiin Too tt XYyXIuiH TOO ¥’
OHoJIbIH Cypaaraaraap | OHoOJBIH Cynaaraaraap AJTYYp
T/-XTI- 2,5 1 0,65 1 DF=4
T/-xtt 8,13 7 6,83 12 21=5,159
tt x tt 0 0 17,94 15 P=0,271

Cynanraana xamparjacan 15 mp OynuitH HUUT 36 Xyyxmeac 15 Hb uX surapyynarduj
Oaiican Oa TAA OYrAMHH 53X, SIPr Hb X0€yynaaa UX surapyynarduj OaiiB. PeneccuB reHbIH
naBTamx (q=0,84)-MH 133p YHAICIH TOOIIOOJCOH OHOJIBIH TOO CyJajiraaraap rapcaH TOOHOOC
CTaTUCTUK Marajyiajg Oyxuil 3epexryil Oaiiraa Hb aBTOCOMBIH PELIECCUB OHOJIBII MOH JI OaTamk
OaiiHa.

JAyruzar
1. MonronsiH xyH aMm B-AUBX-uiir ux snrapyynaruua 60J0H Oara suirapyysarduji racoH Xo€p
OymdrT xyBaargaxk Oaiiraa 0a umx surapyyiaarduiiH reHoTunuiH gaBTamx 0,706, reHbIH
nmasramxk 0,84 Oaitna.
2. T»p OymuiiH cymairaadsl y3YyITYYR Hb -AWBX-UiH MI33C3H 1PXb X3MKIIT aBTOCOMBIH
PEIeCcCHB I'eH TOJOPXOMIIIOT TACHH XapPHUCHIH OHOJIBIT 0aTaipK OaifHa.

Howm 3yii

1. Harris H. Family studies on the urinary excretion of 3-AlIB. Ann Eugen 1963,18, 261-267.

2. Gartler SM. A Family Study of Urinary B-aminoisobutyric Acid Excretion. Am J Hu Gen
1966, 8, 120-126.

3. Gartler SM, Firschein IL and Kraus BS. An Investigation into the Genetics and Racial
Variation of BAIB Excretion. Am J Hu Gen 1967, 9, 200-207.

4. Sjolin KE. Increased urinary excretion of B-aminoisobutyric acid in a Danish family. Dan Med
B 1988, 35, 397-399.

5. de Grouchy J, Sutton H.E. A genetic study of B-aminoisobutyric acid excretion. Am J Hu Gen
1967, 9, 76-80.

6. YanaiJ, Kakimoto Y, Tsujio T and Sano I. Genetic study of B-aminoisobutyric acid excretion
by Japanese. Am J Hum Gen 1969, 21, 115-132.

7. Enkhjargal Ts. Beta-aminoisobutyric acid excretion in Mongolian population. Dual
Conference, South Africa 1998, 108.




Genetics of B-aminoisobutyric acid excretion
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Background: It was first proposed by Harris that the constant elevated excretion of beta-
aminoisobutyric acid (3-AlB) by some healthy individuals, so called high excretors, is determined
by an autosomal recessive gene. Several studies of the variability of B-AlIB excretion have been
conducted, but they failed to show that the distribution of the variation in B-AlB excretion was
bimodal. Most of these studies have been carried out on Caucasoid populations which are not
suitable material for proving the bimodality since they have a very low proportion of high
excretors of B-AlB. A genetically conditioned high excretion of -AlB has been detected in 2-8%
of Caucasoids and in 35-65% of healthy adults of Mongoloid descent.

Materials and method: The study of the distribution of the 3-AlIB concentration involved 319
unrelated subjects (166 adults and 153 children), and the testing of the hypothesis of autosomal
recessive inheritance included the data on 15 complete families. The urinary level of 3-AIB was
determined using a reversed-phase high-performance liquid chromatography (HPLC).

Results: The distribution of urinary concentrations of 3-AlB of the surveyed show the bimodality
with the antimode at 4.5 (=In 90.02 mmol of B-AIB/mol creatinine) for adults and at 5,5 (=In
244,69 mmol/mol creat.) for children. The frequency of high-excretors among adults was 0.706
and that among children was 0.716. The testing of the hypothesis of autosomal recessive
inheritance of the elevated excretion of B-AIB showed an absence of a significant difference
between observed and theoretical numbers.

Conclusions:

1. Bimodal distribution of urinary B-AIB concentration was demonstrated in the Mongolian
population, with the frequency of high excretors being 0.706 and the gene frequency being 0.84.

2. Results of the family study were consistent with the hypothesis of autosomal recessive
inheritance, high excretors being homozygous for the recessive allele.
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