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ABSTRACT

Lipid-lowering effects of the inulin have been demonstrated in animal, yet attempts to reproduce similar effects in
humans have generated conflicting results. In this study, the lipid-lowering potential of inulin and especially its effect
on bile acid and neutral sterol excretion were investigated in Korean postmenopausal women. Nineteen postmenopausal
women were randomly divided into two groups in a double-blind parallel design and consumed one of two supplements
for 12 weeks; placebo of 8 g maltodextrins/sucrose mixture (placebo group) or 8 g inulin (inulin group) . There were
no significant changes in body weight during the supplementation period in either inulin or placebo group. Dietary
consumption of animal fat in both group tended to decrease after 12 weeks of experiment. Intake of cholesterol was
lower in placebo group, whereas the decrease of cholesterol intake in inulin group did not reach statistical significance
after 12 weeks. The levels of serum total cholesterol (TC) and LDL-cholesterol (LDL-C) were significantly decreased
in both placebo {(p <0.05) and inulin group (p <0.01) after supplementation for 12 weeks compared with the baseline. The
levels of serum triglyceride (TG) and HDL-cholesterol (HDL-C) were not significantly affected by inulin supplements,
but atherogenic index (Al) and LDL-C/HDL-C ratio (LHR) as a predictor for coronary heart disease were improved (p <
0.01) significantly after inulin supplementation. Therefore, inulin supplement may decrease the risk of cardiovascular
disease via improving blood cholesterol level. Fecal weight and pH were not changed after 12 weeks of supplementation.
There were no statistically significant changes for the fecal short-chain fatty acids (SCFAs). In inulin group, fecal deoxy-
cholic acid (DCA) was significantly lowered compared with the baseline (p < 0.05) whereas other bile acids were not
changed. During the 12 weeks of intervention, no differences were found in fecal excretion of neutral sterol in the two
groups. In summary, dietary inulin decreases serum TC, LDL-C, Al, LHR and lowers excretion of fecal DCA in the
Korean postmenopausal women. These results suppott the use of inulin for reducing risk factors for hyperlipidemic
postmenopausal women. However, the exact mechanism (s) responsible for the blood lipid lowering action of inulin
including altered fecal bile acid remain to be elucidated. (Korean J Nutrition 37(5): 352 ~363, 2004)
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Body mass index (BMD) = Weight (kg)/Height {(m)", Obesity
index = Current BW (kg)/Ideal BW (kg) X100,

Waist hip ratio (WHR) = Waist girth (cm)/ Hip girth (cm),
Waist height ratio = Waist girth (cm)/ Height (cm)
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LDL-C=TC - (HDL-C + 1/5 TQ®),
Atherogenic index (AI) = (TC — HDL~C)/ HDL—-C
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Table 1. General characteristics of the subjects

Placebo (n = 10) Inulin (n = 9) Total (n = 19)
Ages 5.7 + 53" 618 + 58 607 * 55
Height (cm) 1543 = &1 1552 = 60 18647 + 54
Weight (kg) 576 £ 70 587 + 49 581 * 59
Body Fat (%) 302 = 20 320 + 1.8 310 + 58
Obesity index (%)” 1169 =+ 154 1162 = 11.1 1160 = 13.2
BMI (kg/m?® 242 + 28 244 + 24 243 + 26
Waist (cm) 825 = 68 833 = 6 829 = 63
WHR” 086 + 006 084 + 006 0.85 + 0.06
Waist to height ratio” 054 + 0.05 054 £ 005 054+ 005
YSM (yrs)® 119 £+ 84 127 £ 9.2 123 + 85

" Values are expressed as means = SD

? Obesity index, % ideal body weight (PIBW) = body weight/ideal body weight < 100

¥ BMI, body mass index = weight (kg) /height (m?)

? WHR, waist to hip ratio = waist girth (cm) /hip girth (cm)
* Waist to height ratio = waist girth (cm) /height (cm)

¢ YSM: Years since menopause
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Table 2. Daily intake of dietary nutrients of the subjects

Placebo (n = 10) inulin (n = 9)
Pre % RDA Post % RDA Pre % RDA Post % RDA
Cadiorie (kcah 1626.1 £ 177.8"  ( 89.0)” 15666 + 1533 ( 858 16227+ 1809 ( 87.3) 15319+ 2109 ( 83.9)
Carbohydrate (g) 2605 + 325 2689 + 357 2652+ 418 2574+ 424
Protein (Q) 629 = 111 (115.2) 607+ 68 (1103 627+ 147 (111.8) 610+ 128 (111.0)
Animal protein 2856+ 7.0 273+ 7.8 282+ 118 265 + 7.8
Plant protein 344 69 334+ 72 345 + 8.5 345+ 7.7
Fat (@) 373t 87 312+ 56 353 + 6.9 29.7 = 4.2
Animal fat 180 6.1 167 = 58 17.7 = 8.8 14.6 + 4.4
Vegetable oil 193+ 42 146+ 6.7 17.6 48 15.1 + 4.2
CHO : Pro : Fat 64.0:154:20.6 66.3:156:18.1 650:1563:19.7 66.6:158:17.6
Cholestero! (mg) 2514+ 775 184.0 + 551*% 20256 + 437 1575+ 524
Crude Fiber (g) 60 12 70 11 6.1 + 2.1 6.4 + 1.8
Vit. A (R.E) 857.9 = 344.7 (122.8) 6813+ 2972 ( 94.4) 7003 = 4037 (909 6052+ 2928 ( 864)
Vit. E (mg) 103+ 35 (105.3) 89 39 (82 87+ 31 (790 99 + 43 ( 988)
Vit. C (mg) 0.9+ 21.6 (128.5) 829+ 197 (1185 828+ 324 (1119 83.1+ 259 (118.6)
Vit. B, (mg) 10+ 0.1 (105.2) 11+ 02 078 1.1+ 03 (1099 10 03 (101.8)
Vit. B, (mg) 10 02 ( 79.1) 1= 03 (90 1.0 = 02 (793 1.0 = 02 (789
Niacin (mg) 1837 23 (106.5) 137 £ 28 (1045 134 = 2.7 (100.6) 124 + 32 (956
Vit. Bs (mg) 1.8+ 04 130.1) 1.8+ 04 (1272 1.8 = 05 (126.1) 1.8 = 02 (1292
Folate (mg) 2659 = 77.1 (106.3) 2174+ 617 ( 86.7) 2444+ 911 (926) 2204= 1077 ( 88.2)
Calcium (mg) 6135 + 2375 (878 5741 £ 1914 ( 82.7) 5392+ 1332 (733) 5287+ 191.9 ( 755)
Phosphorus (mg) 959.6 = 167.0 (137.8) 9158 = 151.8 (129.8) 9189 + 2188 (127.1) 8829+ 207.7 (126.1)
Iron (mg) 124+ 21 (103.5) 133+ 24 (109.6) 14+ 26 ( 926) 120 = 28 (95
Zinc (mg) 83+ 12 ( 82.6) 88+ 25 (873 8.1+ 24 (802 74 = 15 (738
Sodium (mg) 3437.7 £ 7166 37783 £ 7213 41416 + 12513 38725 + 1032.6

Y Values are expressed as means + SD

? Numbers in parenthesis represent percentage of recommended dietary allowances (% RDA)

3

*, significantly different between pre- and post-test at p<0.05

184.0 + 55.1, 157.5 + 52.4 mg/day® JkFolA QA
T A AR FYF o gt Aoz Yehdt (p <
0.05). 3, BF Ao dd 2/ AHFS At
o) sdT 47 6.0 £ 1.2, 6.1 = 2.1 g/day® T <] o)
7} Q91, BF FoT 24270 + 1.1, 6.4 = 1.8 g/day
F Uept B3 A, FoA zolrt glSith

izt doka HHGHE SR FFALFE A v
2§ A7 gula vlely C, vjell B, Uelolal, vjghd
B, @ AR HFA7 J3s8ien, 4% (88.2%) U Hle}
7 E (92.8%), HlEl B, (79.2%), Z% (80.9%), ot
(81.5%) 9 AFE JUdBgee] vz Esh= Hoz
YERtTh (Table 2).

AT A1F A DA PdRRES] FE A AFEL 20.2%
NN 125 £ 17.9%% 7438l wHiAge] BRss 7+
2X717] 3 AR 71591 20% Rt Yol sleg,
viAlg Wzl Al g fevet axEF 3AAY

432 A8AFY M= A HHEE 15%=2 BFsI
ek RFHAHEES A ERielAl 2R PF AAre
o] g3of F3F AL S 477 Al AFelME
28 AdFgo] AN 20.9%04 AAIRH F 12.8%2
A3 o] A ol @4 A A a3t Ry
Aok B sick

AAZH o2 YARAEY] ZUAHE JFHFLE AT AR
A] 228.3 * 66.9 mg/day°llx, AT F8 A 1714 +
54.0 mg/day & 2231t} AXE 58 ZAHE A
7t 8% EU2HE R e G dsiMe gt
" AEo] Qo ™ njx ZYHAHE wST2 10|
e 1AEE RS A8 FULHE AHES 200 me/day
ol3tZ AFHtT JTh™ AT AlF Al RS ZH A
HE geko] £o d3lo) w3td iyl AR Tkl 2
2 &9 AF7) 22 H o]y w8E 53 FelxHE
AHE F3 A3}, AT DA AT 3oz AR
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FNA7 - QEZAP A 50~644 A4 24
(crude fiber) A3 983, 01d 22 6.8 g/day, 8.0
g/dayE YEFGTE £ AelA A oidAte] Ha 24
fra A% 6.0 g/daye AFAQ] HEHoh v 3
Hol2) o} Hwang 5'”0] 218k 50~644 oJA}e) z=A
fra AEHERI 6.1 g/day st FARIITE AREA 0 R o]
Af4a (dietary fiber) W2 234 2] 3~5m) Ax=
wom ! ZARA AT AoldRa AFF Telle A
B g {3t A ()9 Z4R#AE e o= 949
A QI £ AT didAEY 1Y Hat did AR
Lee 7o) AAg 521{o] Afd AHF = 1.1970 X
(FaF2 A3 S 2 438hd 149 g2 F4YHH, o=
gF=29l dokaakEql 20~25 goll nR|A] Eih= FoI1
o} Be Aol HojdfL, T2 S84 ARa 43
E MY o 83 ZU2EHE FUF Fashe Aes
Bty FHAHE TR F4Q A4 s F
2o)Adf4: 50 g/day s}t 784 AdRa 20 g/day o A
F Ao Uehd = = Aoz RuEggt? o3 Ze
2HE B8 T2 WM E TAEF X EE 3 Aol
T4 20~30 g/day &, 53] 784 dfraE 10~25 g/day
AHstEE At vk

el JUPLF M 50~644 AL BFHo=
1900 kcal/day®] g% AF7F 353 QLo ol Uyt
A73R0] HA 9] JWIHE ARk Y7 d29] 7]
o™, ZF 7 EEEE 1S oPAFE FAISHE
71202 AAE R oflrk £ A A=Y Het Al
29 58.1 kg& #erstehd 1900 kcal/days AF kg
30~35 kcal @& AFASHs FFolH, AAAS A7 7
AF2] Wl &3k diVdAEAl FHE~AS &3l

Table 3. Concentration of serum lipids of the subjects

mELESBEE 3705 @ 352~363, 2004 /357
Q3 ga¥oltt, AR og YRS FA|Fo|Q T
A 5 3 43 gRen, 7L 5 ECl
3 e 1EElslE ol o]59 I A3V FET R
AoZ Atgdnt
Patsl HIEM) A, C Ev 813 & oAdolA A Absh ~
A4S fAsle) A8 AG ool TEo] HH w
JokaQl ofd e o} Ay} mnsh} APHA ¥F
dAe] Frlska %Y AdFska % VLDL—-Fe2H
2 HDL-ZHAHES] 74t debdth™ o]

ﬁ
St Jpnsolt
F olyele 4H7H AR YU o

7 2 TEe
=7 473 71 dAs o] gled, o] S BAd
(National Institutes of Health, NIH)-2 #43%t Zh& A3

FE 322 g A g Bl 1500 mg/day,
3EZ dAeHE sk 9= 1000 mg/dayE E33H2
ATk A A=) e B AHZFE 578 mg/day
2§50 kA=’ 700 mg/dayoll £ Ul £
olRou WA ¥ 322 A QS A & Ao d
%21 1500 mg/day$} Bl e ¢ wi-¢- F53HA HH

StaLl ATt

3. 87 AE s R oE Apg B
47 A4 v5 3 B3 A ¥slE 5P Aok
+

FZYAEE, LDL-ZUAHE, WA 2 LDL-
/HDL_%EHL/:EHE H]—t— _’f_ T E’_-‘?—Oi }\_1 Z:L_/-:@]-‘}iﬁ}

FH AR s2gle] nREE 2d 7=V oSk
Y% ZAAE 200 mg/dl 014, LDL-ZHAHZY
% ZAAE 130 mg/di od2 = Fejstar 3lew, HDL—

Placebo (n = 10) Inulin (n = 9)
Pre Post A% Pre Post J%
TG (mg/dh” 160.3 + 20.2" 1383 +19.6 (—10.6) 1414 + 230 1306 + 363 (=15.7)
TC (mg/d 2370 + 159 187.5 + 16.6™ (-19.2) 2167 +102 1645 + 12,1 (-23.0)
LDL-C (mg/dl) 155.9 + 162 1091 +151" (—26.0) 1375 = 9.7 849 +11.7" (-35.5)
HDL-C (mg/di) 491+ 33 508 + 19 + 6.1) 509 + 35 534 + 26 (+ 6.8)
Al 41+ 058 274+ 037" 343+ 036 2156+ 029"
LHR 34+ 050 219+ 032" 283+ 028 165+ 026

" Values are expressed as means + SEM

2) *, *k

¥ 4%, changes of percentages during the supplementation

, significantly different between pre- and post-test at p<0.05, p<0.01 respectively

¥ 1G: triglyceride, TC: total cholesterol, LDL-C: low density lipoprotein-cholesterol, HDL-C: high density lipoprotein-cholesterol, Al:

atherogenic index = (TC-HDL-C) /HDL-C, LHR: LDL-C/HDL-C ratio
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2YAHEY 5+ 40 me/dl 99 3¢ AHDL-Z9
AHEEZF0E 60 mg/dl olA4Y 3% IHDL-FeAH
E¥z o2 7Fsty 9k

AFAE Al QJekr, o]EUTY H dF FEFdAH
£ 9 LDL-ZF92HE $5E 2% AT 2 &
ol A%, AAZ X2 7, vivk 53] 55 vtk

& 235

mt dhdEe] AAAS 9 8% Ad 58 T3
2 2%, A7 F o4Aex A8a 48] A0 srhe

EAP10] B AFolAE TEHUT

3HH F T 2FeX A7 H, FE 8F FFuAHES
LDL—Ze2HE2] )3 Fa7F #2=E3T (p <0.05)
(Fig. 1). figkrolA dF A ¥59 e FuidH
£ M wishl 488 & ZAoE FEHY, ok
B3] olEATNN EF FU2HE 780 ¥ & AL
ol BIFo] dF TelAHE wxo v JFOE A}
g9t

olede dF XA At ank: oy AFE T3l 49
A gt} Davidson 579 7ol nAEF ddAt
EolAl ol=dE 6 I RF8 An, ¥F ALY
HLD-ZHAHE FEole d3o] Q9 s, 8% &
ZH2HE 9 LDL-E2HE 3527 /A4 A 74
3 22 A5G} Balcazar—Munoz 598 @At ¢
shd v|gslEA pREFQ 19~324 diidAtelN 453

IAFFL AP Ag9 Al F3

7 g/day?] ol=d g BES A BE A, £ F 54
A4k (2355 £ 85.9, 171.1 + 37.9 mg/dD), FE#2H|
£ (248.7 = 30.5, 194.3 = 39.8 mg/dl), LDL—Zd|~
HE (136.0 + 27.8, 113.0 + 36.2 mg/dl), VLDL-F
HAEIE (459 + 185, 31.6 £ 7.2 mg/d) FLIt A
8l33t). Jackson 578 ATFNNE BAES didAlelA
8 FtolEd 10 g/day BHEFS A7 7 ALY &
71 19% s,

T o] 5 B ot 8% AE w2 Wt gl
= Ay 815tk Pedersen 578 Gl 9]
=3 14 g/day S 45 BFS A7 EF XA ofFA
Gl gl Aoz Bwydt vp et

2xkel FAE o) FF XA Ast anpe] 7)HAL
A5G, A oAb, GEAR] 4 9 e BRdo)
Aok R AR, FEA o] ¥ FA ARl olE
B BEFS A, 83 A A ads el Ad
iAol FEE Fof 9] AHHEAVE ZAAEHT, 24
28 344 3l VLDL #3817t ZhasE Zof) 7118 5
HA Aqokele] Axke} fAkgh mA 2lo)g) o] zdE A
FHAZ AHe BAEME 2FAARAYAFNA  (triacyl-
glycerol—rich lipoprotein, TRL) &} ©]3}2kgo] A3}
A e] AstEe AeR vehgth™™ Al ®iA, 1)
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Fig. 1. Comparison of serum lipid concentrations changes in placebo and inulin groups. = mean value, TG: triglyceride, TC: total
cholesterol, LDL-C: low density lipoprotein-cholesterol, HDL-C: high density lipoprotein-cholesterol.
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Table 4. Fecal weight, pH and concentration of SCFAs of the subjects
Placebo (n = 10) Inulin (n = 9)
Pre Post Pre Post

Feces weight (g/day) 1903 + 39.2" 1545 + 27.8 199.3 + 335 1504 + 49.2
pH 719 £ 0.3 7.0+ 0.40 7.06 £ 036 710 = 041
Total SCFAY (mmol/kg wet feces) 1455 + 165 1283 +258 1044 + 149 1070 += 115
Acetate 953 + 92 808 + 142 694 + 93 703 + 64

Propionate 248 + 48 187 = 60 1563 = 34 177 + 3.6

Butyrate 207 £ 36 239 £ 64 161 + 33 1560 = 22

Vdlerate 48 + 05 49 + 09 35 * 057 41 = 07

" Values are expressed as means = SEM
2 *

¥ SCFAs: short-chain fatty acids

Bty LDL-ZU28HE e SRS A HT
I el= e A3 9 FF vlen s aas Uy
she dAREE Y 93 o8 FAAXYS ojsiahe =z #
e FEAES] Felo|to} 2 E R, o)]Fd BF 7]
7ro) AT en, FE 3~4F, AAE 8F oV B
23 o AFGALEF a3t yeEhes Ze® By
oAk

£ Aol 12 19 o] B35 7% 8% A ¥
7t A e tidRe] B4, e 52 3
A oledY g% A Azt anE 47‘6}71011 25
3 Ao AlEEY BE ¥, F oA BF dF F4EA
o= G ujR)z] Eipglon) 3 FEU2HE ¢
DL-Z¥2AHE %%, Al LHRY 22 tdREg A
A A3 Do Qg Aog AlgyEn, B3] ot
A 87 F2ULHE v5 597434 2 LDL-/HDL-
ZYAHE v7} o FAT AL oy BFY aAE
Alg )

4. B89 3F, pH, B
olFd BF A, $E B9 $%¥ Y pHE A< 2
o7} AloH, BZE ol flokrte] nlsle] olEdTelA
valerate =7 #2307 Wy (p < 0.05), ¥F A

FEY fo

-

YRS B et

F 2 acetate, propionate, butyrate, valerate
2l Aol {USITt (Table 4).

FEAYS T HPATVo)A o] ofzaz wet
Egejngo] FUn| g g8 Yase] A A T
A¢ FR37, 3 pHE AS7Ie Aoz BRHh
Roberfroid” & wHaA 2lo] Af4Q) ol @oj} Zatg
1T di-gol WA AN Y Al g8 2
a5 7202 ¥1 5%k E3) bifidobacteriat} Lacto-
bacillus &) Z20) ST =AA kR A BA T pHE A
S2 gl @70l S Bl Q= oz gz

, significantly different between placebo and inulin group at p<0.05

o} olee] A waF QA S
o, S AARe] AL BallelA SAEE
pionate ¥E2 2] o]0}, acetate= A|WEAI] 714
o] H+= ¥, propionate< in vitro®l|A] A S-S A
k= Zog BaEQuty
38 Campbell 579 ATolM 6% TSELe 1T
2 F 2 YA TRl obFd HStE 53R
23t SEHE AdelA olgdy A Had 1
A A a7 (pH A3} DA Q) & A ol
‘“431 oFrt WA AAZE A FoE s, el
o] Ay a9E 4] AsME n8Be A
slofol & Ao yokdr) B AFoA ARE o]
& % g/lday 22 (1~2%) sEHZPAA ARESE o]
9] % (5~20%) &= thh zpol7} 1Tk
% A& FE o g A7Vl E 15 g9 =
""'E%E]I’_ FE AFHe & B9 pHY GAAE FEE
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gl A wEA F5E] EollE 98 v|AA &
2 A0F FAIUGY B AFedMe I A didRke
o] Foit AI77} ZFH @33, 24417 FH F3lo] APE
Aoz o]FolR7] wiEel tWIREY Fo =¥e e} A
Heke]] xlo)7}h AT, AR F A 3 v}
AR A = gl 29107 2438 Ro 7 AlgEd

5. 28 34 Eu'—"' 38 AHig st
Ho A 2HES 54% 23 olsd
A 23 %%J 1 deoxychhc acid (DCA) ¥ + 954
Fslgitt (Table 5). the 954
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Table 5. Fecal excretion of bile acid and neutral sterol of the subjects

Placebo (n = 10) Inulin (n = 9)
Pre Post Pre Post
Totdl bile acid (mg/g dry feces) 90 *3.1" 74+18 67+ 14 34+ 08"
CcA”Y 19+06 18 £05 1.3 +03 0903
CDCA 13+1.0 04 0.1 1004 02+ 0.1
DCA 36+13 28 +08 27 +£07 1.1 +03
LCA 22+03 24+07 1.7 03 12+£03
Total neutral sterol (mg/g dry feces) 145+ 22 144 + 24 119+1.0 105+12
Coprostanol 89 + 2.1 89 + 20 5815 45+14
Coprostanone 14+03 3512 16 +03 1.6 +03
Cholesterol 42+ 19 2.1 £06 45+10 43+ 12

" Values are expressed as means + SEM
»*, significantly different between pre- and post- test af p<0.05

¥ CA: cholic acid, CDCA: chenodeoxycholic acid, DCA: deoxycholic acid, LCA: fithocholic acid

3}7} BEHA] gkt

T84 AraE TR det AESE 2hgo] g2
LERdt) Roberfroid®] A7 ellA dels2 HHAZ 2
7 @F Tel2E o] FAEUA B GFEA i8R 7
Ao, AY L= Fo} AL PF FTYLHES b
AIFIA B EEA wde FTAT A F EEAt
ol gris 2L ZYAHEY AA JHd 25

AZFE ol widse] AFUAHELFTS FEIT

Q%
= FdoA F8¢ v, i Aul A EelA 254 2
7} #AEZAEA (promotor) 2 FEFTE WM &
sH 7_(}%3 A§7L31 2= ol\:}“”

olsd % | 9 2 i) mjXe G BEs
7Ee] 58 A Auelx] AR wide} Frlety, %

213 0_1_7} epeh, Faisk 221 EEAe 22 Hglo]
Zesh= Aoz RBaHEYe™™ Trautwein S'%0]) 43
AAEAA 57 ol5™-S BF (8, 12, 16%) 3 A,
TE Jg&dog ¥F FAdE F9Ae] T
3, A DA 242 WS8R taurocholic acid (TCA)
= FAa3 o1 glycocholic acid (GCA), glycodeoxy-
cholic acid (GDCA) = F718Hich 3hH #Rio 22 g
A o] Frkeigier F4 AEHE wjidele WHEs} %i
Ak wex o]l BEF2 g AAdAbt vl
AXNE A "3 A, 8 g5t A 2 29 ‘j—"’\}
o) v ol FHAA MgE dogle Aoz Al
AFRFEE e IRE gdow f?_ ?i:r“‘ﬂ*i olxd
o] g&At U 2HIE wide| A= P F U E
;q_;g_g}_ .»}e:]o] R Ao7 EJ_J_O].OAE}UGN §]72>]"’" Il
#3% (ileal pouch—anal anastomosis) & ‘?:T: %z 33
39 (pouchitis) ©] = FAEE Yo R & AT =

24 g/day °lz¥E BT
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=7 Zasiek” 013301 ol A 2R
2ko g A% Al Bacteroides fragilis®}
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olgdd AR A A pH Ask= 22 gFAe R
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SEuel 5 - & AFSHs 50~644 S At
2 AL AFE 2 £ GSA 24400 AAdS *
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ol ¥ EF GFA wjdo] Tad RE diF
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37 wid, dF
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WHO (2000) 71&2=2 H7lsie A3 %A% 30% ©I
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9 B9 (110~120%)° &35 3je] 9@ &5 =
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do of 2t do
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