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ABSTRACT

To elucidate the relationship between blood parameters related bone metabolism and antioxidant enzyme activity
in postmenopausal period 60 women residing in Iksan area were recruited. Food and nutrient intake of each individual
subject were estimated by 24-hour recalls of 3 non-consecutive days. The biochemical markers including total protein,
albumin, osteocalcin (intact bone gla protein; BGP), calcium, phosphorus and hemoglobin were measured in fasting
blood. In addition, parameters of antioxidative capacity including the activities of superoxide dismutase (SOD),
glutathione peroxidase (GPx), catalase (CAT) and total antioxidant capacity (TA) were monitored in blood, also. The
mean age, height, weight, and BMI of subjects were 64.8 years, 151.1 cm, 59.5 kg 26.0 kg/m®, respectively. The mean
SOD, GPx, and CAT activities were 138.5 U/ml, 1,273.8 U/ml and 314.3 kU/I respectively, and TA was 1.16 mmol/l
without significant difference among different age groups. BMI was positively correlated with SOD activity (p < 0.01).
SOD activity and CAT activity showed positive correlation with serum albumin (p < 0.05) and hemoglobin (p < 0.01).
In conclusion, this study revealed that antioxidant enzyme activity holds a significant relationship with the blood
parameters like as serum albumin and hemoglobin in postmenopausal women and further systematic research is
needed to investigate the their relation mechanism. (Korean J Nutrition 39(5): 476 ~484, 2006)
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AR @7 ulgel dhall GA olAE & A= skl
oH, 37F FAME Ukt

2. NNHE

A3 AFE A AFEAIS7] (DS—102, JENIX, Korea)
£ AHEte] 7R RAH A AlRE Bl ™S
AHE SR80 A3 AT olgste] AAFE AF
(BMI, body mass index = #F (kg)/[AF (m))E A1
sisick AR = (body fat%)-& AL 57371 (TBF—
105 TANITA, Japan) & ARE3l] A3} AL 71507
Axkstalct. S dPolEde X o83t &
33l o1& 71522 WHR (waist hip ratio) & AXFIA
o} gk AR5 P97 (BP-750A, NISSEL Japan) & M-
3to] +27] ¥ (Systolic Blood Pressure; SBP) 3 &3}
7] @3t (Diastolic Blood Pressure; DBP)-& 33193t

3, M4BT

AT thgtel Qd, B B4 A 4EAS 5
sto] zAsigleh, WA HEA B A3 Slstol
2002 48] 201, 20024 5€¢ 157
Al B AElzAE A8 F 20029
& st

4. FYD D

A

Mol 2R 2AMo] AA QIEHE sHAA 4719}
o NTE

ttio

AAste] 343k AHoldHE 3 del o3 =
Absklt) Aol dF AL Ak g 2239 Can—
pro”’g o]g3to} Uit FFA HHFL Bk

5. g@agN

12217 &5 ZeelA sigd ofde] AWd 20 mlE
ANF S AZollM 3087 WA F 2,500 rpmellA] 1523
44 Beisld @38 Eeigh 3 —70ToA 3% 2aelo]
Ao ARgEIth 8% F dAd2 Kit. (Boehringer
mannheimAl, Germany) S ©]§3}] ApFAY3}ehEA 7]
(HITACHI 747, Japan) 540 nmol4 S3=E &35
otk "3 4¥9L Kit. (Boehringer mannheimAl, Ger-
many) € ©18319] 630 nmollA AFEAYEHEA7] (HITA-
CHI 747, Japan) 2 E35E &3sl5ih

g3 23 AL AsgsshEA7] (HITACHI 747,
Japan) 2 F7eiglon, % #H=RiS Kit. (INCSTARAL
USA)Z o|g3le] B35t 8% o e ez T
OSCA test osteocalcin kit. (Brahms, Germany) S AH-
819 y —counter (COBRA 5010 Quantumn, USA) oA &

4% =585
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SODE 842 #isd Aeje A¥ 1.0 mlZ Floh 5
o] wupHe]] 71xsle] SISk GPxe siFe® Azl
A4 0.05 mlZ Paglia®} Valentine®¥* | ]_%?If_
© 24, Z5EHE]2o] GR¥Y NADPHe] 2J3te] &
NADPH®] F4%7} 340 nmold gashi= 4
t}. Catalase?] BAL Aebi WP oz =4tk £
352 ABTS® (2, 2'—Azino—dl— [3—ethylbinzthiazo-
line sulphonate]) & peroxidase ¥ H,0,% #¥FA|71 &
600 nmellA 331k

6. SN
AYAFRZ ozl 7} BEMX|:= SAS T2 13 (Version

=
fo ==Y

8.1 o] &38ith Al T )4 #24d AL ANOVA
AA & HA p<0.05 A Duncan’s multiple range
testZ AAIBIATE

oI 9 1%

1. 2N

B AT giidxte) HAEAHL 64,8409 (Table 1), Al

Table 1. Anthropometric measurements in postmenopausal women

2L 151.1 cm, AFL 59.5 kg2 & =2l AY71FEx)?

A AABEL e 65~744 A3He] 151 cm} 50.2 kg

of vla) 7l FAKIIC W, AHiF o AlFS E3uth A
S Ao 2 RE & AAH A+BMD = B 26.0
o7 g=Rle] AANEATY M ARFT 2288} ¥
A debdon, AxwslE dA 38.4%2 ¥3kch WHR
(Waist Hip Ratio)2 H¢ 87.4%E Jeh) AHA (75~
90%) ol Ao, ohdAte] B 571894 1455
mmHg, ©]¢718%E 77.7 mmHgE YR} WHOZ} A
g 1¥Y7IER! 160 mmHg Hrh=s Wgkovh AdEgs
140 mmHg "|3EeZ 7138 wf¥ 57|82 Mitdos
=0 Aol webM = 4132 749 50l 152.2 cm, 60

= 152.3 cmE Ae17F giglent, 70thel B¢ 148.7 cm
2 28kon (p<0.05), F#&718%¢] A9+ 50th7t 133.3
mmHg& 60ti¢} 7007 242 151.1 mmHg, 152.2
mmHgE VR el vjsl 2oz ¥kt (p<0.05).

2. 298

2 AFPIAESY 22l tisk Ax= Table 2%
2t Ho 27 A%L 16.64), 5973 AL 49.34509,

Variables Total (n = 60) 50 — 59 yrs (n = 20) 60 — 69yrs (n = 21) 70~-77yris (n=19)
Age (years) 648 + 65" 550+ 62 658+ 63 736+ 7.1
Height (cm) 1511+ 55 1522+ 57% 1523 + 571° 1487 £ 5.1°
Weight (kg} - 595+ 8.6 60.3 £ 89.0 612+ 7.7 568 + 9.0
BMI (kg/m®)” 260+ 3.2 261+ 36 263+ 2.7 256+ 3.1
Waist (cm) 858 + 8.9 829 % 9.1 873+ 66 87.1 £ 105
Hip (cm) 980+ 6.6 965+ 6.4 988+ 59 988+ 7.6
WHR" 874+ 58 857 = 5.8 883+ 3.3 88.1 = 7.7
Body fat (%) 384+ 7.3 386+ 80 384+ 52 38.1+ 88
SBP® (mmHg) 1455 £ 214 133.3 £ 17.6° 151.1 £20.9° 152.2 = 21.1°
DBP” (mmHg) 77.7 £10.0 767 £ 9.7 795+ 9.0 767 £11.6

1) Mean = Standard deviation, 2) Means with different superscripts within a row are significantly different from each other af « =
0.05 as determined by Duncan’s multiple range test, 3) Body mass index, 4) Waist hip ratio, 5) Systolic blood pressure, 6) Diastolic

blood pressure

Table 2. Maternal factors in postmenopausal women

Variables Total (n = 60) 50-59 yrs (n = 20) 60~69 yrs (n = 21) 70~77 yrs (n = 19)

Age at menarche (yrs) 166 £ 20" 171+ 19 164 +£24 162+ 1.6

Age at menopause (yrs) 493+ 45 299+ 387 50.1 + 4.2° 471 = 50°
Menstrual cycle (d) 301+ 24 302+ 33 303 £ 2.1 299+ 19

No. of pregnancy 69+t 26 61+ 21 75+26 71+ 3.1

No. of children 44+ 15 37+ 09° 41 +£1.3° 55+ 1.7°
Age at first delivery (yrs) 233+ 30 286+ 2.4° 242 +2.7° 211+ 2.4
Age at last delivery (yrs) 328+ 44 315+ 3.9° 32,5 = 3.6™ 348+ 52°
Lactation (months) 220 = 11.1 15.9 £ 10.6° 23.5 £ 9.9° 27.2 £ 10.0°
Period after menopause (yrs) 158 £ 10.0 64+ 51° 144 £ 54° 272+ 54°

1) Mean =+ Standard deviation, 2) Means with different superscripts within a row are significantly different from each other at a =

0.05 as determined by Duncan'’s multiple range test
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ARE7] AFAS] B
73 d#o] ulg ylopxl
Won 5%2] 500412} H|
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& B 233491, FF
1099 Exzte 2t A
95%7F 7ol A, 2
2271 €o)gl o, 70t08] A= H 27HER ol
AR

A4 T A7k B 15.8d0191eH, #HA Aol
QoA 70th7} 471412 50t)e 60th7t ZH 49.9419)
50.140ef wlAef o] RAuc} wskd Aoz et (p
<0.05). B3 Hz AT 70ui7t 21142 50
el 6071zt 24.64, 24.241Q0 o) s w3to}
(p<0.05), FF 24982 w2 70t)E 34.842 50
9] 31.54), 60t 3254 Btk 22 Zog uehdt
(0 <0.05). olof w2} Hi Ao M T 7007} 5.5 2
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Table 3. Mean of daily nutrient infakes in postmenopausal women
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3. FIL HTEH

ooﬂ oc}:_/_l’\_ Al

# 7l dist AR Table 3%
MR H L 1,532.7 kealFx, ©]= 2001
7 - QURAFINA 50~6447F 1,752.4 kceal,
654 ol’de] 1,439.4 kcalg UER AT & xJolE HY
o} Glae 671 g0 2 AR AFHAF 149.1%F HFHs}
dom, ol A, ulell A, Eloll, Yool s A3 A
B} go] AHshs YUt vk AR AP &

Jokae 2, FRIE, vEl C2 Jehdrh
24 BWE 5922 mglE B AHBY 74.0%2 A
Hatg e, 20014 FNA% - FAZAP A 50~644]
7} 64.2%, 654 ol4te] 53.6%0 B Ao vlshd
B Atz e AFAFES =3tk Rden
HEM Cx 22 0.8 mg, 95.5 mglE A AF 9
66.7%, 99.5%2A F AHATTS BAth AFE JU&
o) AHeFE vlus) B, 23 9, A, 24HF, 3EelA
60th) AF o] 50the} 70t Hl&) FelHoz wokon
(p<0.05), thFE9 dkrolx 607t B AAFFS
LR el= g

4. SOIN TE EANE
B A7odate] e Aaps Table 48 Ak 8%
duge AR 65 g/dlE BF A By 6~8 g/d)el &
slglon 4R FF 3.7 o/dE A A4} Y (3.5~
5.5 g/dD ol Itk Lee & Lee™o] A7 #73 & o4
2999] & WAyl orEulo) 8.1 g/dis} 4.5 g/dlE WHEL

o)A E

Nutrients Total (n = 60} 50 — 59 yrs (n = 20) 60— 69yrs (n=21) 70-77yrs (n=19)
Energy (kcal) 1,532,7 £ 4204" 1,477.6 = 300.5 1.664.5 + 534.8 1,445.1 = 366.6
Protein (g) 671+ 276 612+ 214 764+ 326 629+ 258
Fat (@) 298+ 170 26.6 + 7.5 353+ 227 271+ 162
Carbohydrate (g) 2491+ 567 2464 = 520 2623 = 67.6 2373+ 472
Crude fiber (g) 7.1+ 1.9 6.7 + 1.5 76+ 21 69+ 20
Ash (g) 208+ 67 194+  52% 239+  85° 189+  46°
Calcium (mg) 5922+ 2439 467.7 = 156.3° 7014 + 2453° 602.5 = 266.6”
Phosphorus (mg) 1.078.3 + 387.0 959.9 + 291.8° 1.253.4 + 448.4° 1.009.4 £ 348.1°
fron (mg) 119 + 4.0 10.2 + 2.7° 141 + 42° 1.3+ 39°
Sodium (mg) 45353 + 1,617.4 4,418.3 + 1,3435 5,023.5 = 2,033.4 4,118.9 + 1,264.6
Potassium (mg) 2,699.8 = 8003 2,588.1 + 639.7% 30216+ 920.8° 24619 = 7285°
Vitamin A (R.E) 882.4 + 553.1 827.7 £ 3799 1,073.8 =+ 723.1 7286 = 4456
Thiamin (mg) 1.1+ 05 10+ 0.2 12+ 0.7 10+ 0.3
Ribofiavin (mg) 08+ 03 08+ 02 09+ 04 08+ 03
Niacin (mg) 151 & 7.0 144+ 55 161+ 87 149+ 6.6
Vitamin C (mg) 955+ 357 1000+ 369 1028+ 385 827+ 291

1) Mean = Standard deviation, 2) Means with different superscripts within a row are significantly different from each other at e =

0.05 as determined by Duncan’s multiple range test
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Table 4. Blood parameters in postmenopausal women

Variables Total (n = 60) 50 — 59 yrs (n = 20) 60 — 69 yrs (n = 21) 70-77yrs (n=19)
Protein (g/dl) 65+ 08" 68t 07 63+ 07 64+ 09
Albumin (g/dh 3.7+ 04 3.8 04 36 04 37 04
Calcium (mg/dDh 86x 09 89+ 08~ 84+ 0.8™ 83=x 1.1°
Phosphorus (mg/ml) 34+ 05 34+ 05 34+ 03 32+ 05
Ferritin (ng/m) 453 + 31.7 45.1 + 33.0 423 +24.4 48.9 + 38.1
Hemoglobin (g/100 ml) 127 £ 1.3 131+ 1.0 126 £ 1.1 123+ 1.7
Osteocalcin (ng/mi) 126 £ 5.1 126+ 54 138+ 53 113+ 45

1) Mean = Standard deviation, 2) Means with different superscripts within a row are significanfly different from each other at a =

0.05 as determined by Duncan’s multiple range test

A el nishd ok Wity ¥4 2 92 47 8.6
mg/diz#} 3.4 mg/diE ZEF A AHA 8.1~10
mg/dl9} 2.5~5.0 mg/dlell £33t Choi & Lee o] &
B FEXS g7 e toE & A7l X Zw
1} Qlo] 24z}t 9.3 mg/dis} 3.4 mg/dig} HlsE FF1A
o} 8% #Hess BF 45.3 ng/mlE 5.5~303 ng/ml<
Aaele) qlgleod, FRIFEN 5% 12.7 g/100 ml
2 AdrFEs e ¥4 X8 894 eAHZ
A& FH 12.6 ng/mlZ, Chung 0] #173 & A&
Qo & AFor AHTNS FF 224 ng/ ml
Hohs w@gkov Hong 574 w17 & 944 12.1 ng/ml
= G 209t ol Chung 50l HI 8]
45841 #H7 A g tYeE A 22HeBA
°] 6.1 ng/ml, Sung 5*"°] BF AF 33.64 A<
Aoz &A% 70 ng/mlBEthe & ZASE veRgc) |
ol watxlE A Zo] 50ti7t 8.9 mg/diE 70thr}
8.3 mg/dIql Aol wisl] FoH oz =3t (p<0.05).

5. TRl TS MM TN YT W F NG5

B oapgidate] doe] dalsl Bl §40] 8495 2
F Pk A3 A Exo) ot v|wd 2
= Fig. 13 2tk 93L 509, 60t), 70th2 T35
Aol W aA8AHE A% Ay, SODEHe] 50U
143.8 U/ml, 60t 139.3 U/mi, 7091 131.9 U/miZ
AHo] FEFE SOD EAo] W A Boy /9
Holx] ¢ksith GPx, CAT, TAXME Aol we #23
Aol il '

AT didAke] BMIE AAF (BMIL 20), 3% (20<=
BMI< 25), ##)5 (25 <= BMI< 30), B2} (30 <= BMD
o] ] Fog PR3l w43 A= SOD Aol AA)
ZQ A$E 1141 U/ml, A% 134.0 U/ml, FAFES
140.9 U/ml, ¥Rk 147.7 U/miQl A 22 e} BMIZ}
S4E =0 BAS BT (p<0.05). ©l2§ A% GPx
2} CAT, TAIME & F o], ARk es BMIZ}F 52 ¢
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Fig. 1. Comparison of superoxide dismutase activities by age and
body mass index, 1) Means with different superscripts are signi-
ficantly different from each other at «=0.05 as determined by
Duncan’s mulfiple range test.

Y5E gAlo] ¥e 707 el Viroonudomphol
2 @ H|RkEeld SOD7F Alga A-ZA|7t ok A
HAZE Boka Busgy, FYd Kim 5% 3
2l GAE giAro g AAAIF T ety F PAsks
=335 A9 AFHoEY F PAsso] AAFTTR
tfoEog (p<0.01) Foha sl ARG St
e} ikstas 4TIt IUkRe ACE Ueid £ 4
T A7)} dX3IT

6. MINHIZA|, 2HL201 SOAL H2 EARES FMEL
Zyafe gy
W) AAAS, 2L FAtstase] AAAAE
BA5 Aak= Table 59 2t} SOD 42 AF (p<0.01)
ARFAF (p<0.01), e P <0.01), FFoled
(0 <0.05), WHR (p <0.05), AL (p <0.001) 2

o ox g r
o
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Table 5. Correlation coefficients among anthropometric measurements, matemal and lifestyle factors and- antioxidant enzyme

activities
Variables SOD GPx CAT TA

Age —-0.2657 0.0537 -0.1180 -0.1195
Heigh™" 0.1967 0.1470 -0.0150 0.2428
Weigh** 0.4573"* 0.1608 0.0884 0.2430
BMmI" 0.4322"" 0.1024 0.1200 0.1542
Wais™ 0.3891"" 0.1967 —0.0464 0.0861
Hip 0.2952" 0.1928 0.0164 0.0977
WHR? 0.3269" 0.1171 -0.0757 0.0287
Body fat 0.4745™" 0.1420 0.2137 0.0676
SBP” -0.0023 0.0554 0.1304 -0.1408
DBP® 0.0182 -0.1273 -0.0012 0.0479
Age at menarche 0.2262 -0.0417 -0.0299 0.0770
Menstrual cycle -0.1482 —0.2337 —0.2988 -0.0016
No. of pregnancy 0.0749 0.1221 0.0489 0.1472
No. of child -0.1215 0.0974 0.0325 0.0428
Age at first delivery -0.0286 —0.0624 —-0.0453 0.244]
Age at last delivery —0.2766 0.0421 —-0.0220 0.0590
Lactation -0.0412 —0.0004 0.2499 —-0.0252
Age at menopause —0.0282 0.0932 -0.0127 —0.1040
Period after menopause —0.1858 —0.0009 —0.0821 —0.0408

1) Bedy mass index, 2) Waist hip ratio, 3) Systolic blood pressure, 4) Diastolic blood pressure, 5) *: p < 0.05, #x: p < 0.01, =*x: p < 0.001

Table 6. Correlation coefficients among blood parameters and antioxidant enzyme activities

Blood parameters SOD GPx CAT TA

Protein 0.1815 0.1273 0.2162 —0.0335
Albumin 0.2989"" 0.1372 0.0471 0.1269
Calcium 0.2466 0.2256 0.0497 0.0518
Phosphorus 0.2091 0.15632 0.0827 —0.0508
Ferritin -0.1699 0.1574 0.2363 0.0846
Hemoglobin 0.3552* —0.0564 0.3586"" 0.1005
Osteocalcin 0.0338 0.0150 0.1175 0.0560

D = p <005, ** p < 0.01

3 ARG $ 25 E
¥ 702 Uehdeh web FUSY Bl
Qe A0 Fel AT A PRI BYIE B
o Q= Ao WAlh Telut 24, AR, 2T,

7. BUA T BOINES YMOIEA Bl MY
299 B, 9nw, 2ET Q) L2HBT R
2N PAEL PY3} RS 2ok Table 63
@tk SOD Bl BY I e JBYE BT
(0<0.05). oleig Aake wprle] o Fof et
3} ATHL Y el oA fra
&

o falagol et WoiReg Brks A7 B 7}

$4E BolFYnk 22 Park $70)
1539 SODS) GPx9) T9& 248 234, duus

AFZAzel ke 2nE Jepid 13 43 522
17} SOD$F CAT 4do] 4ol AaaAE el (p<
0.05, p <0.01). °]&g A= Hol & 1wzl Edl
2# Agst e o AEE A7) RS ErisiA
dethe A0, Bkslras veFE2Y, AIEAE C,
ARFERIT 22 & 32)E R GuAs Bego s
o]&& WEAZ F Qitke AV E 18T o dEZ
O] 57t 255 Rl Y o] Ao RS s
Fo, ool wlg} SODS} CAT 43 <ke] AAS vk
AoZ Bt}

£ A7k SR EEN X5 25T (12 ¢/100 ml



482 /3173 F 4] Y me} Pibstas B4 A4

Table 7. Anfioxidant enzyme activities by status of hemoglobin concentration

Hemoglobin (g/100 mi) n SOD (U/ml) GPx (U/ml) AT (kU/I) TA (mmol/)
Inadequacy (< 12) 20 131.8 + 21,5 1,327.6 £271.3 194.6 £ 157.0 1.12 = 0.11
Normal (12 <=) 40 140.9 + 14.1 1,2564.5 + 279.9 363.4 +191.5 1.18 £0.15

1) Mean £ Standard deviation, 2) Significantly different by t-test, *x: p < 0.01

ulwh o ARE (12 100 ml o) e) B POZ Wpro] PO thro] FuSEL BUS HBE Aol E AYF
Fdskas @48 vlmaisict (Table 7). CAT 842 4 A97 255 SOD &40 o] £& 2102 Vet (p<

2Ahrro] 363.4 kKU/IZ &3] 194.6 kU/A @ Aol B8]
FoAog =A YR (p <0.01). T3 §ojdo)R=
%o} SODO AR A/dre] 1409 UmlE §F
72 131.8 U/ml Bt} ¥3kon, TAE FAzol & A
o7 UEeRth GPxE #E5T0] A4l vls)] okt &%
o1} FoARl 2ol Al

F o4 qw_z WA, 2989, Ed 22 3
GAED BF P B Go) BUEelY) BINE
A% A% qoted thest Lok

1) A7 didAte] AA BAAHEL 64.84%0 07, H

7&% 151.1 59.5 kgol itk

2) 2210 SlojA, ApdidRte] 23AHL
Ron #7 A7L 49.34% Uehdt) 24 A5 233
A, #F 2AF A% 32.84%0

3) H AAVIFTS 1,532.7 kealQla, ©AL 67.1
gl ® ARAEFZ 149.1%5 A5, <), 4, vlEt
] A, F,]o].u] 1,]-0]0]-/\]1: J%Lakil:} ﬂ}o] Mz&}]z‘s}&- OiOk
A9t 245 A 592.2 mgl T WA T 74.0%
*é. S =g

) B ATt 8% & 9 dRve 2412 65
g/dlrJr 3.7 g/dlo= Jepter, ¥4 e ol
mg/dlet 3.4 mg/diE BF 4 Helel &318ict d% sl
Ble HF 45.3 ng/mlF e, HEZER
100 miZ ANTFS Jepdth & A AE 8% o~
H A e 12.6 ng/mle]3ith

5) AlAAEX 2} PAkstast BT} A B4 3

ARF A5 (BMD & SOD$}F %4e] S vepdle (p<
0.01), AR FZ AASE (BMI<20), B4 (20< = BMI
< 25), IAEF (25 <= BMI<30), 8]9} (30<= BMD ] 4]

cm, AF

mlm

j_

o)

0.05).

6) x| gs} Fatslas BT Jugry A, ¢
F11& SOD B3 ko] AREAE Rt (p<0.05)
HEIZRN FXE £ (12 g/100 ml vl9h) 3 F4+
(12 g¢/100 ml o} 8l & #o=7 o] itslas 34

& vlast An, o] 57l vis CATS E40] &
gHog ¥9ton (p<0.01), FBYEYANE 22
H1& SOD (p<0.05) ¢ CAT &Y (p<0.01) 4 <ol 4

BAE JeRAST

AR oF B A7 AR H7 F oAdelxE BMIZ}
WS SODS] Aol wWekeH, dA albumin FE7}
F&5E SOD7} %329, hemoglobin ¥&57} £84%
SODE} CATS] &4o] &3t1, 384 A& PAtstar
B o) AAEHA] it & ArAFels v

ERd 317 F o9 P9} 3"‘@}&4_ 47w
el 2AFI] Bk thZbAQl Apr) o] Fojol & Row
Az,

g
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