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Biochemical Assessment on Vitamin B, and Bg Nutriture

of Korean Women in Urban Slum Area
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u] e}%] By(riboflavin) = FL&RBENQ HES BES
wo| uhE BEE dviels HEkLERAAL =
gz o] B8 vehdth ®Ed AR FERAMRY B
3 HEERL, B BiERd TR XISE
Wy} wel 9 ov (fh 19765 &, 1977; Ea 1977).
cheilosis, angular stomatitis 2.2 %S BEH < &
BET e sv2A EEd A9 v ERlB, iz
fesEme Aeler & 4 gleh @8 v el Be(pyrido-
xine) RTIEL —BAdAE A ¥ F g2 BoA
E o #ype HAT 9 ABEREdA BRE 2o
BHA o (Rose, 1973). o®l Foll —RERFMENA T
pyridoxined] WEUKREY Afak @ #HEc B84
1A e Aol HEelm HTFW BEA edAd
o 51 Bs BEE MRS B fige S HES

Aol v Elnl BEKES BT Hkdx BHiEY
R T ERC] ik i F AFEETGRE, BRE

sz, HBey BE KT A Fol AeH(EE, 1978).

E{pEpe s vy SEREE FEIdE A @
W, mH, =x MMESY a2 o) E REER
B EER FHEC] TE HEA=  got(Pearson,
1967; Kranse, 1968). 221}, m#fo] »lebvlff= &
Biee] prEEel vk Aol #egEayel viekw BE AE
5 Rk etz MEFY ddsl 2 RNk,
gy FEE) 9 ~Ed A Sl k3o B ¥ W

* A RB BRAR H{RRE
e X ShEBiE BRAR ER AREEE
wre LB BRHAE RECER
This inverstigation was partly supported by Werld
Health Organization.

7] W e} ol e Hikow veul BREAEE FHE
e e Be #Mg #z U (Tucker, 19605
Coon, 1965; pearson, 1966). wetAl wEl=lB; ¥ Bsl
Qorael s FEN AL 2/RY v B
Ay fiEde Ao BBl o A% AkMiikE 2
gz ez A=t duk BEK ¥ ERRER
oA AA FEstAel e old & el Batet. ze
Raica(1964) %, Glatzle(1968) %, Tillotson(1971)
Krishnaswamy{1971) £ 2t #Hmzk A= ¥l
£EB; @ B.E HEEEER R oA BEE
Aar EHS 7z E480 HBRYE R o & B
o EHE RS End g4 ks 2R
£ impy el SEHIE FAT £ AeE wE
©}. Z favin adenine dinucleotide (FAD) 2 pyridoxal-
5-phosphate(p-5-p) ¢8| BEBER &Hhnel sl FRimEkM
9] glutathione reductase(GR: EC 1.6.4.2; NAD(P)H:
glutathione oxidoreductase) I aspartate transaminase-
(AST: EC 2.6.1.1; L-aspartate: 2-oxoglutarate amino-
transferase) Ef: Hine Azv £%F AETHY
¥l etE] B, @ Bs SEel] RIHISA Sz AR v
ul By 2 By & MENd KEZ sl

it Hoorn(1975) %, Rosalki(1976) & Z g3 o
o WEEEL Lo B FERE o $¥ Hik
o2 v gl B, By ¥ Bedl HFEMMEE FEIS Y
dhz BEAAE BT B KBES Ao R
wEAS B4 ¥Enl B, B @ By okl L
fEs #HES o ok

& FEY BE AR = gl
Effstel BH AES BT & o ®ETI4 4
e IHE ST (0 FZEf RGN v gulfkZo]
27 A WS dAez BES A8y BE
ol BREREMEEC #a vekl By 2 Bedl dkA4d
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AW Bl dH TRl BRUE D RiEKE
0 bg 918 ERE BHE dedld A

& s

REHH R 7%

1. HEE g

5 dAun o e WARES EHMEA 4
e SHd BEE 940z g

= A 152 A
il W FE Ao 4 2-3W 4 T o3 #EEgo] g
er, fge] dass] Az AL 19671 H8 o]t}

b T A AL 5B A melydoh

BRI TR EIES AEMEE 4%
stel =lA REEES A d e BEY ARe &
el BT vl ebl A Q) BRARE, MERE mEe
VA el HEY ERET, KRS, WERT, 2
HLGBUCE ARG Solgd . o muel 1fF HE
E AFHE AR H®Ed A Ribedd.

Bt 2t A4 EY BEE HIRSA gz BIEMm
& TR L0RE S E AR IR ALolol BERSIE =, Mk
FHBHe —20°CAA FENG S Bimk 5~108 A
o] o] BEE %t

AN 1% 5 i

Wingk 54 heparind 2 & (- 4°CellA] AP A
2 5 eRsRel 3,000r.pom.ol A 1587 9E T
et buffy coat® AMAw, HET4 T 0.9%
AT (6-7°C) 22 13 LM 5 Eiihsle) A 5o
2 wretdl i buffy coat® FrFEYw. 4 ¥y 2
B FE 5mle A ¥ ste] 200p14 4Eiste] ~20°C
of Eatergdoh o Framik HEle 2L Bme A
27 fhebed H gk 24R5H el ST o

3. Hemolvsate®] FH&

Hemolysate®:= {5 EHfiol o} &3 & Hikez H{
AP 5 200p19) Y F A" Tl
reductasefE¥E  {HIE Bfel = 3.8mlg] <l ALgkSe¥ (pH
7.4, 0.1M), aspartate aminotransferase jE§:2] JISER:
o= 3 8mle FH4E AoEm 2 BAE ¥ QA9
o 2 AEd S BEEe R g9k

4. BIESHE

feEiEH e RIF -2 Pye Unicam SP 1750 UV-Spectro-
photometer £ #8912, hemoglobing] BEYeo) {3}
noisc % W77l $138t9 slit widthe 0. 8mm=z W 3

glutathione

oo, cuvette cell& 10mm light path® UVA M A
£ R

Temperature Controller& {FH st BEREH AIER
cuvette cell®] Sz 3= 37°Cs #Fralel 2o, Automatic
Cell Changer& {#H 3] basal activity®} stimulated
activity= [FEFe] HE S =

5 MERE 9 HE

1) Glutathione Reductase ffiff:2} #iE

Beutler(1969) 2] Hid EBS 3 Bayoumi®t Rosalki
(1976)9 F:s &9, 3 glutathione reductase
+ nicotinamide-adenine dinucleotide phosphate(NA-
DPH) & A# A7) oA 4133 glutathione(GSSG) & 3t
A7 = KEEE &9 dte BEFEOl .

GSSG+NADPH+HY==2GSH+NADP*

281 =2 340mmeol 4] 2] NADPHS mBYCRES] 83 il
FE S o 2 A glutathione reductase] {EtES et o,

% 2.0ml2] phosphate buffere] 0. 1mle] hemolysate,
0. Imle} GSSG, 0.1mle] FAD % (.(05mle] EDTA-&
< ArE F 37°CelA 1587 incubationdlz F4|
0.1mle] NADPH-& & & 7}ele] 340nme] Al 5271 ik
XS WA MESHeh  basal activityd #IEL
FAD&-& 0. 1mle] FHFF2 Ao 2 35mle
el Akgb e 2} 0. 1ml¢] hemolysate {ESH & reference
Z 3lo stimulated activity$} basal activity= 34 7]
Feell g st =t

vh3 ool A 8] % 2459 BEEES GSSG, 3. ImM;
FAD, 12. 2uM; EDTA, 1. 5mM; NADPH, 8. 2uM o] gl =}

Glutathione reductase #F#e FEL FimER mig,
B A3isl = NADPH® pmolesd 2 EiRsraloh

EGR Activity=- A‘%%g’%gll} 60

=AA x4, 963U/ml
OHAE 340nmell A 7 FHxe] /b &el s, NADPH
] molar extinction-& 6. 22 X 10%0] e},

EAA L basal activity$} stimulated activity® %
et e EMERE (activity coefficient) = stimulated
activity 2] basal activitys] 4§ o) o).

2) Aspartate Aminotransferase 3E#:2] I

Bayoumis$} Rosalki(1976)7} Karmen(1955)3} Stan-
ulovic(1967) %) Hike WHAA ALd K
&=, % L-aspartate®} 2-oxoglutarates 2B 4
H.5 oxaloacetate:= NADH &} 3}¢] malate dehydro-
genase(MDH; EC 1.1.1. 37)o] {43 malatez &=
s> ol NADHSE NAD*2¢] 4tzle] 2% 340nmel A
o RIEES /A aspartate aminotransferase 3k




—% % v gnl B: ¥ Be ERNESY E{BH HA—

KA At

AST
L-aspartate +2-oxoglutarate——glutamate

+oxaloacetate

oxaloacetate-ﬁ-NADH:‘f—-]zi—{malate—‘r-NADJr

% 0.2ml9] hemolysateo] 0.02mle] pyridoxal-5-
phosphate €< 7} 2. 7mle] aspartate-MDH-NADH £ g
LG Hrlela, 37°C4] 1583F incubation§t
0. 1ml9) 2-oxoglutarate £ & A 78l F 4 340nm
ol Al 587 WKES WS BlESH ek basal activity
o] A% 0.02mle] pyridoxal-5-phosphate & & E gt
9] Tris-HCl buffer2 A dtglenl, 2 82mlel Tris-
HCL buffers} 0. 2ml2] hemolysate & 3-89 & reference
2 gd 335+

wh-lol g 2 2AEY EEEEE  aspartate,
209mM; MDH, 3,576U/l; NADH, 198:M; p-5-p,
54uM; 2-oxoglutarate, 12mMe] 9},

A ¥ F aspartate aminotransferase i5¢ke] FEL ¥k
fuEk ml B AL3bs = NADHY gmoled2 vhe)
et

EAST Activity= LA X3 02X60 %20

6.22%x0.2

=AAX%2,913 U/ml
AAE HOnmo A o] 3 BXES ®PRe)w, NADH
2 molar extinction& 6. 22 x 10%] =},

EY M2 basal activity$} stimulated activity 2 v}
el glen, (EMFEM(activity coefficient)E  basal
activityoll ¥l stimulated activityd] HZe] o

3) BHREFAL

HimE; FAEBR KAk e 2 angular  stomatitis S}
nasolabial seborrhea?] H&E FH/AEASIA ).

6. # 4
1) Glutathions Reductaseffitto] #Hie

Potassium phosphate buffer, 0. 1M, pH 7.4 at 37°C

Ethylenediaminetetraacetate, potassium salt(Wako
AR, 75mM in distilled water.

Nicotinamide-adenine dinucleotide phosphate, 3§l
3, tetrasodium salt(SigmaA}), 2mM in 1%
sodium bicarbonate solution,

Flavin-adenine dinucleotide, sodium salt(Sigma ),
300pM in distilled water. AgA 4 =zA.

Glutathione, 413}8, disodium sale(Sigma +}),.
75mM in 50mM NaQH sclution, 43 =3 =4,

2) Aspartate Aminotransferase 2] BT

Tris (hydroxy methyl) aminomethane buffer (Tris-
HCL, 0.1 M, pH 7.4 at 37°C

Aspartate-MDH-NADH mixture, L-aspartate mon-
osodium salt (Sigma A)4g& 100ml Tris-HCI
buffere] &3 A7) 2, MDH(Sigmaxt, 10,000U/
ml) 40p18F NADH 15mg& X7}, AfaAd =4,

2-oxoglutarate, mono sodium salt (Sigmaa}),
360mM in Tris-HCI buffer.

pyridoxal-5-phosphate{Sigma Al), 8. 1mM in Tris—
HCI buffer, A4 A A x4,

SRR

A EHE 7079 YT glutathione reductase ¥
aspartate aminotransferase®] WFREMEE 9 HM G
9 TS £ 13 o

Erythrocyte glutathione reductase(EGR)& 4% B
FiEk o) B F X = basal activity = 98. 7+23. Sunits/mi
stimulated activityz} 169. 3+28. 6units/mls] e o, &E#E
g9 BFHE 1.76+0.330] 2l v}, Ervthrocyte aspa-
rtate aminotransferase(EAST)2] 7 § basal activity$}
3 FX & 82 5325, 2units/ml, stimulated acsivitye] =

Table 1. Mean activities of erythrocyte glutathione reductase and erythrocyte aspartate aminotransferase,

and the effects of their coenzymes.

E.G.R. E.AS.T.
Activity* Activity** Activity* Activity**
—FAD +FAD coefficient —p-5p +p-5-p coefficient
mean 98.7 169. 3 82.5 170.0 2.14
S.D. 23.5 28.6 25.2 40.6 0.47

of R.B.C,

** Activity coefficient is the ratio of stimulated activity to basal activity.
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A £ 170. 0:£40. 6units/mlo] o, EEEERY ¥ 75

2. 14%0.47°]1 ¢ 5.
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Fig. 1. Frequency distribution of activity coefficient

of erythrocyte glutathione reductase.

Biochemical Assessment on Vitamin By & Bs Nutriture—
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Fig. 2. Frequency distribution of activity coeflicient

of erythrocyte aspartate aminotransferase.

Table 2. Erythrocyte glutathione reductase and erythrocyte aspartate aminotransferase activities, and their
coefﬂments by vanous age groups

EGR, EA. S, T.
Age No. Activity* Activity** Act1v1ty

~—FAD +FAD coefficient “P5P PP
~20 5 96.1%16.0  189.6+25.2  1.98-£0.10  82.3+10.1  185.9417.5
21~25 7 925%30.0  168.0+183  1.7340.27  79.6+3L.3  170.54-34 4
2%6~30 14 91,8232  160.2438.1 1.66+0.28 88.8%35.0 178 7--56.6
31~25 30 105.8%23.6  170.7+27.6  1.7220.37  81.5421.7  165.9--38 7
36~40 5 78.0:15.1 14951185  1.9720.48  84.8423.8  175.3--%6.1
11~ 9 10374189 18264217 1.80:0.28  7T7.4+246  159.0--40.9

* One unit of enzyme activity is expressed as the micromoles of NAP

of R.B.C.

** Activity coefficient is the ratio of stimulated activity to basal activity.

EGR9 739 Dbasal activity:
o] Fhar ;dOEI 36~40HF—7L°1

W oEAE sy
96'\/30/‘%]%. ot

9824 o] Fe]
st TREE iéii??é

31~354]

TF}F 4140 o] A
1 7b3 dglent
= glen] FAASLE 21284
1~35Aﬂ—‘7':°] 1.66~1.73 Alel 2 A
204 o 3} =t 36~40Aﬂ 2 414 ¢
2] By <} ol./g-gq
¥ 4= 3lsich. @ EASTS A%
= MR FEARs gz W Ho s} ‘3101
basal activity 7} 77.4~8.88units/ml, stimulated activity
7+ 159. 0~185. units/mly o. o] FEH:FEE 2. 09~2. 28

o=

Abol) gk e

Fal

ki ol
Ae] w

Shaf A slebwl HERES
1 EbRl S RS
Hol Alfeola,
B FE Ay :

£ =

HETZ 4
olF AY FmiEkE
ZF5te 24 9@

o g 2% BEA 29 @
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Activity**
coefhicient

2.18£0. 26
2.29:40.52
2.13+%0.62
2.09%0. 46.
2.15x0.45
2.13%+0.37
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Tulo] Al E197T)7} o] S FHEE o Rk g
HH G4 E5S o2 vgnl B, B ¥ B BRRES
FEsd BT BEEHE 2 ERMERES BED 9
ek

2 AgdAE o 9T Bz AT
w2 gd AR BHEERS Wikikel vErl B
% B, BEWES HAEee pmstd xmA 4o

EGRe] 7% E#FH 33 £ 1,7610.332.2 #
(19777 2323 1.3320.14(«14) 2 Bayoumi# Ro-
salki(1976)9] 1.328h K@ g = 48 o, =%
#(1977) 2 Baynumi$ Rosalki (1976)9) 1.69 4 1.76
o TEMELEERS Jdo ek & 708 Hgke A
Wl B =g 2 wWesh 1.10~2.330 2 #1977 2
1.03~1.320] w3 = Fo| Wel 3 7079 HEK &
FE(1077)7F R EHM RS 1695 Held HRHK
41 oz A9 59%019 e o HEREE Glatzle &
(197035} Hoorn (197509 #HEs HhEdd s F2
FEFEA A 22 HES ez dEE 4 5 5

g EASTS) 7§ EEfAms 98A€ 2. 1420.47
2 #9778 1.83+0.27(34) 2 Bayoumis} Rosalki
(1976)2] 1.834] w#l ¥gtert % % Bayoumist Ro-
salkiz} #aT EFHMAELEH 237 2 2308 A€
o3 99 HEKEY EHGR o6F 2 Hde
1.09~3. 378 2.0~2.2 Aelel A 7H3 ¥& HES X
o]z glon o]k (1977} 1.20~2.15(1 A)el ¥
# oz Wele gorl Hel ERFMLEME e A4
A 199 ez AAY 27%e At

% 7049 HHEKF EGR ¥ CAST 257 #o i
do FRES Yk BHEs WYoE A 20%
9 ot

g Ey o] & zAE #EREE EGRY 7% 204 ¢
HFE} 364 o] A F T o] 21~354 Apolg] ZEe] ¥
EMEEr 2o Ao Buse B 9 EFEH X
ol v Epgl B, BEWAESL BF FRESE 2oFH,
EASTS A%qh aigws] AolE AT 4 gldch
Glatzle(1970), Tillotson #(1972). % Nichoals %
(1974)9) #ier Ak w2v EHEREe A7 F&
X 2es nmigden ¥ A9 EGR A dAe BEK
Ede] sloldte Aoz Azdeh

EHEREET BaNr 42 HEs B EEE
A wigw B9 7% angular stomatitis, Be®l F %
nasolabial seborrhead) S[R3l WMAFLZAN AES
3 oV HIRA BT} e e AR 4 ANt

o] 4 F& R olEe ¥ ETH UFEM &
e Ak v ER B ERREE BB R
ol 4 B wf Ao MEEst FBESREA el &
(1973), #+(1976), #4(1977) 2 #(1978) %o Y
uhE el @ 4 glew, wekE By Agelr ERHH
LEge v MEE 2ov Awd ez HEA B
SEREsl FR®S o4 olov, vl By gk
Sb 2are A4S ARy v B, Al el 2 A
oz #AHgd. ols e AnE XIFAA LubE
@zl A vieknl Bl fstslel gtod, wE AR
BIEST AAE geo s FTUEAN G
518 vl EbE] B B Bis de¥ Aox 44300

Ll oA EEsd R BE, & #HE HEHFTC) 2K
gro s ugn B, ¥ Be BRPRMI FRI A2 ot
giren], = BHAL ARE] HEXRT KEHEL
Ee MEFREIEES SEEES Bt BRI vMET
THaREEdA Egs e, By 3 BHEZ FTEET
e REY Aoz PR, 1976 #
1078), Hugkpn B 2 EAREY FRoZ HRE &
Bo BAEC Eob 2o &Y zEdsm FHES I
vieps A zbslob(3E, 1978). = Hl el BeRE ok B W
Dol HW A= Eipkt BAEYS WS AR A
Sl Zolet A=Ak, 1926; REF 1977).

Bllel el FRES 84 stel A& Hugel wl bRl
gHES oEly] $18 A= A4, AESMnEEE TE
o] HE AMe MiEse B ¥ Biox R
£ RERE s, 54, GRETS med BE
B v bR RABFIL O vl ekl S TRmIRERd W R
oA, BE R EAMLEY ¥ FE F o AE
Aol ek

)

m 8

ALt W% BRI mads Witk
ujelul B, 9 By BEKET FHEIY A% A &4
lih LEE ETE U AR ik 708 e HAo=E
19785 70 & F|EPIRET HESA

FMEHike FHMmEk glutathione reductase J aspartate
amiontransferase {E¥E 2 o] Eo} #HEIEE 3 flavinadenine
dinucleotide (FAD) % pyridoxal-5-phosphated(p-5-p)
9] EHAbERS BEs s BB s, vER B
9 B BT ESL % BEKERAXES A%
o s 2L FEE At

1) & %¥&H#E 7099 HmIk glutathione reductase
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{EGR) fEE:RRs T4 1.76:00.3322 EWMHEL
TREE 1.69(3%, 1977) X Bl EXEBLREKRED &
2 REFREE e HEEE AN 59%9 )

2) #:MiER aspartate amnotransferase(EAST) (G
el HFAE 2.1410.472 FEELRS 2 37(%,
1977) Hobe stgten, AA BWHEES 27%7F EEME
ER#HR g BEERE 2t

3) EGR 2 EAST HH:A¥ 257 A4 38L&
We Bk 349 20% =% v ERl Be  kAdE s R
B3 HEFY o B3e] vetnl By A A de A
o8 vslnk

4) HEsE vl SRS Ae)i= EGRY A+
204 o] S F =} 36 o] ATl A EMEFECT 53 %L
o, EASTS) A $of= 43 ole A=A Gl

5) EERIEERAE AN A angular stomatitis 1f=te] =t
s o=

B I
2R FEd YelA B2 =8e FH AEAE
Fr ORI SRz E s I 9 799 A o
235 WHOo| B& 745 =31

—ABSTRACT—

Biohemical Assessemt on Vitamin B, and
B: Nutriture of Xorean Women in
Urban Slum Area.

Bum Suk Tchai*, Jin Yong Lee**,
Syng Wook** Kim, Fung Ik Kim***,
and Jung Ho Han

“The Institute of Reproductive Medicine and Population,
College of Medicine, Seoul National University.
* Department Of Biochemistry, College of Medicine,
Seoul National University
** Department of Obstetrics and Gynecology, Co-
llege of Medicine, Seonl National University.
##% School of Public Health, Seoul National

University

The purpose of this study was to assess the ribo-
flavin and pyridoxine nutritures of Korean women in
urban slum area by determinatien of erythrocyte
glutathione reductase(EGR) and aspartate aminotrans-

¥erase(EAST) activities, and their respective activity

coefficients.

Subjects were seventy women aged from 16 to 46
vears old living in Machendong slum area in Sungdong
Gu, Seonl, Korea.

The Following results were obtained:

1) The mean of activity coefficient of EGR was
1.76+0.33 and higher than normal limit (1.69:
Tchai, 1977) of activity coefficient. Forty one wemen
(59%) out of seventy subjects showed higher activity
coefficient than normal limit of activity coefficient.

2) The mean of activity coefficient of EAST was
2 1440. 47 and within the normal limit(2.37: Tchai,
1977) of activity coefficient. Nineteen women (27%)
showed higher activity coefficient than normal limit
of activity coefficient.

3) The number of subjects having a higher activity
cocfficient in both of EGR and EAST than normal
limit of activity coefficient was fourteen (20%), and
it may be suggested that most women showing a poor
vitamin Bg nutriture are also under the situation of
Vitamin B; deficiency.

4) The means of activity coefficient in EGR among
below-20-years old group, and among above-36-years
old group were considerablly lower than those of the
other age groups. But in the means of activity coe-
fhicient in EAST, no significant differences were noticed
among the varying age groups.

5) Among the seventy women, one case of angular

stomatitis was observed during the clinical examination.
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