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[Abstract] Objective To systematically review the clinical trials examining the effects of inulin-type fructans on 3 major
atherosclerosis associated blood lipid profiles, so as to provide references on dietary strategy for atherosclerosis prevention.
Methods Relevant literatures were comprehensively searched in PubMed, Embase, CNKI, CBM, VIP, and Wanfang
Databases. Eligible studies were selected according to the inclusion and exclusion criteria. Then the quality evaluation (JADAD
scale) and data extraction were conducted. Meta-analysis and publication bias were performed using software Stata 11. 0.
Results Twenty-two studies were finally included in this study, involving a total of 822 cases, with 413 in the treatment group
and 409 in the control group. The results of the meta-analysis showed that the pooled WMD (95% confidence interval) of
inulin-type frutans” effect on HDL-C, TG, and LDL-C were 0. 05 (0. 01,0. 08) mmol/L., —0.08 (—0. 14, —0. 01) mmol/L
and —0. 16 (—0. 25,—0. 06) mmol/L, respectively. Subgroup analysis results revealed that TG level decreased dramatically by
0. 17 mmol/L in the dyslipidemia group (P<Z0. 05). In the diabetes group, a noticeable increment of 0. 15 mmol/L was found
for HDL-C and a reduction of 0. 30 mmol/L was found for TG (P<C0. 05). In addition, no significant changes were found for
other parameters of the blood lipids. Conclusion Daily intake of proper amount of inulin-type fructans can increase serum HDIL.-

C level and decrease TG and LLDL-C levels, which is especially beneficial for dyslipidemia and diabetic patients.
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407 papers were selected for
title and abstract screening

:I 117 repeated papers were excluded

374 papers were excluded:

— not human: 182

— review or systematic review:42
— not random controlled trial:13

Y

33 papers were selected for
full text screening

— no inulin-type fructans involved:78
—no HDL or LDL or TG:15

— other function factors interrupt: 16
— repeated papers:28

11 papers were excluded:
— repeated papers:2

'

Finally 22 papers were
included in meta-analysis

» — no control group:5
— not random controlled trial:3
— drug therapy involved:1
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Fig 1 Literature search for meta-analysis
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Tab 1 Characteristics and quality evaluation of included studies

Study
Sample Dose Quality
Study Year Gender DM Dyslipidemia Obesity Design ~ Treatment Vehicle length
size m/g evaluation
t/d

Dehghan(17] 2013 49  Female Yes NR NR PA Inulin Sweetener 10 56 4

Bonsul20] 2012 26  Male, female Yes NR NR  PA Inulin Sweetener 10 84 5
Chocolate,

Tovarl?2] 2012 59  Female No NR Yes PA Inulin 10 90 5
skim milk

de Luis%] 2010 30 Male, female NR NR Yes PA Inulin Cookie 24 30 5

Russol 21 2010 15 Male No No No CT Inulin Pasta 11 35 4

Gental 2! 2009 35 Female No Yes Yes PA  Oligofructose Sweetener 10.7-12.8 120 4

) Inulin and
Forcheron[26] 2007 17 Male, female No No No PA Water 10 180 4
oligofructose

Daubioul?7! 2005 7 Male NR NR NR  CT Oligofructose Sweetener 16 56 4

Giacco 28 2004 27 Male, female No Yes NR SEQ Oligofructose Sweetener 10. 6 60 4

Balcazar-Munoz21 2003 12 Male NR Yes Yes PA  Inulin Sweetener 7 28 4

Letexier-30] 2003 8 Male, female No No No CT Inulin Sweetener 10 21 4

Causey-3! 2000 12 Male NR Yes NR CT  Inulin Ice cream 20 21 4

Luo?132] 2000 10  Male, female Yes NR NR  CT Oligofructose ~Sweetener 20 28 4

Allest33] 1999 20 Male, female Yes Yes NR CT Oligofructose  Yogurt 15 20 4
Breakfast

Brighentil3!] 1999 12 Male No NR NR SEQ Inulin 9 28 4
cereals

Jacksonl3! 1999 54  Male, female No Yes No  PA Inulin Sweetener 10 56 4

Krusel18! 1999 8 Male, female No No No SEQ Inulin Yogurt 22-34 64 4

van Dokkum! (36 1999 12 Male No No No LS TInulin Sweetener 15 21 4

van Doklkum? [36] 1999 12 Male No No No LS Oligofructose Sweetener 15 21 4
Chocolate, spreads.

Davidson"#7] 1998 21  Male, female NR Yes NR  CT Inulin 18 42 4
sweeteners

Schaafsmal 38! 1998 30 Male No No No CT Oligofructose Fermented milk 9.4 21 4

Pedersenl1% 1997 64  Female No No No CT Inulin Spread 14 28 4

Luo-39 1996 12 Male No No No CT Oligofructose Biscuit 20 28 4

NR:Not reported; PA: Parallel; CT: Crossover; SEQ: Sequential; L.S: Crossover with more than 2 treatments, latin square

assignment
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Study

Subgroup of HDL-C

Normal-lipid
Russo (2010)

BE 3 WMD i K 95% CI 4312k 0. 01 (—0. 04,
0. 06) mmol/L.0.00 (—0.08,0.09) mmol/L.0. 15
(0. 08, 0. 23) mmol/L #1 0. 08 (—0.01,0. 17)
mmol /L, 5 18 IR 2H » 35 ¥y 8 SR BN X oAt 3 20
R AN A TR e pe = I L PN )
G

WMD (95% CI) Weight %

Forcheron (2007)

< 0.19 (-0.01, 0.38) 6.83

[ ]

0.08 (-0.19, 0.35) 362

Kruse (1999)

0.00 (-0.20, 0.20) 6.93

van Dokkum! (1999)

van Dokkum? (1999) -

0.02 (-0.16, 0.20) 8.39

0.00 (-0.17, 0.17) 8.98

Schaafsma (1998) -0.02 {-0.12,0.08) 2512
Pedersen (1997) —_—— 0.01 (-0.08, 0.11) 26.34
Luo (1996) ' -0.06 (-0.20,0.08)  13.59
Subtotal (l-squared = 0.0%, P = 0.701) e - 0.01 (-0.04, 0.06)  100.00
Dyslipidemia
Genta (2009) —i 0.12 (-0.08, 0.32) 18.45
Giacco (2004) = -0.03(-0.32,0.26) 893
Balcazar-Munoz {2003) + 0.08 (-0.24, 0.40) 7.28
Causey (2000) — -0.03 (-0.23,0.16)  19.35
Jackson (1999) —— 0.02 (-0.15, 0.19) 24.91
Davidson (1998) —— -0.09 (-0.28,0.10)  21.07
Subtotal (l-squared = 0.0%, P = 0.745) = 0.00 (-0.08, 0.08) 100.00
Diabetes =
Dehghan (2013) _— 0.19 (0.10, 0.28) 74.46
Bonsu (2012) - 0.00 (-0.23, 0.23) 10.61
Luo? (2000) — 0.07 (-0.13, 0.27) 14.93
Subtotal (l-squared = 33.6%, P = 0.222) = e 0.15 (0.08, 0.23) 100.00
Obesity
Tovar (2012) -— 0.11 (-0.02, 0.23) 54.71
de Luis (2010) —— — -0.07 (-0.29,0.15)  16.98
Genta (2009) —— 0.12 (-0.08, 0.32) 20.30
Balcazar-Munoz {2003) -+ 0.08 (-0.24, 0.40) 8.01
Subtotal (l-squared = 0.0%, P = 0.560) E ol 0.08 (-0.01, 0.17) 100.00
| |
-0.399 0 0.399

E 2 FHHEREHEX HDL-C Kk T 0060 I 48 4 & vk E

Fig 2 Meta-analysis of effect of inulin-fructans on HDL-C level in subgroups
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Study
Subgroup of TG
Normallipid

Russo (2010)

Forcheron (2007)

Letexier (2003)

Kruse (1999)

van Dokkum! (1999)

van Dokkum?2 (1899)

Schaafsma (1998)

Pedersen (1997)

Luo (1996)

Subtotal (l-squared=0.0%, P=0.734)

Dyslipidemia
Genta (2009)

Giacco (2004)
Balcazar-Munoz (2003)

WMD (25% CI) Weight %

-0.10 {-0.36, 0.18) 10.31
0.20 {-0.15, 0.55) 5.78
0.15(0.41,011)  9.87
0.00 {0.27. 0.27} 9.28
0.09(0.82 044 250
0.11{-0.82,0.40) 282
0.05(0.40,0.30) 574
0.01(0.14,012) 4418
0.18 {-0.09, 0.45) 9.71
-0.01 {-0.09, 0.07) 100.00

0.17 {-0.47, 0.81) 8.34
0.02(0.24, 028 2595
0.32(-1.16,0.51)  3.68

Causey (2000) [ -
Jackson (1999)

Alles (1999)

Davidson (1998)
Subtotal (l-squared =0.0%, P=0.561)

Diabetes
Dehghan (2013)
Bonsu (2012)
Luo? (2000)
Alles (1999)
Subtotal (l-squared =22.9%, P=0.274)

Obesi

Tovar (2012)

de Luis (2010)

Genta (2009)

Balcazar-Munoz (2003)

Subtotal (-squared = 0.0%, P=0.670)

o~

0.45(-2.14, 1.24)  0.90
0.38(-0.82, 0.10) 3915
0.12 {-0.88, 0.92) 404
-0.10 {-0.46, 0.28) 19.94
0.17{0.33, 0.01)  100.00

0.84(-1.09,0.20) 30.72
-0.20 {-0.86, 0.48) 14.00
0.18 (-0.54,0.18) 4574
0.12 {-0.88, 0.92) 9.54
0.30 (-0.54, 0.05)  100.00

0.15 {-0.54, 0.24) 37.54
0.09 (-0.29, 0.46) 40.12
0.17 (-0.47, 0.81) 14.13
0.32(-1.16,0.51)  8.21

.02 {0.26, 0.22) 100.00

—2.14 0

3 FHMERRE TG K ERNGH LA 53 1 7K R E

Fig 3 Meta-analysis of effect of inulin-fructans on TG level in subgroups
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0.05) mmol/L.—0.29 (—0.62,0. 04) mmol/L.
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2.5 A AR 45 R BIR: HDL (Egger’s
test, P=0. 26; Begg’s test, P=0. 74), TG(Egger’s
test, P = 0. 46; Begg’ s test, P = 0. 43), LDL
(Egger’s test, P=0. 82; Begg’s test,P=0.97),%%
MASTEAR YA AL I B A i
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Study
Subgroup of LDL-C WMD (95% CI) Weight %
Normallipid -
Russo (2010) —_— -0.44 (-0.84, -0.04) 1278
Forcheron (2007) = -0.31(-0.91,0.29) 5861
Kruse (1999) ~r 0.30 (-0.33,0.93) 512
van Dokkum! (1999) _— -0.01 (-0.42, 0.40) 1228
van Dokkum?2 (19989) 0.00 (-0.43, 0.43) 10.93
Schaafsma (1998) —_— -0.19 (-0.55, 0.17) 15.99
Pedersen (1997) J\ -0.01(-0.24,022) 3724
Subtotal (l-squared=0.4%, P =0.421) -<f',.=- -0.09 (-0.24, 0.05) 100.00
Dyslipidemia -
Genta (2009) —_— -0.81 (-1.22,-0.40) 19.44
Giacco (2004) —_— 0.03(-0.36, 0.42) 2021
Balcazar-Munoz (2003) < -0.45(-1.58,0.69) 6.51
Causey (2000) = -0.08 (-0.72, 0.56) 13.65
Jackson (1999) —_— 0.15 (-0.35, 0.65) 17.09
Davidson {1998) —_— -0.52 (-0.81,-0.23) 23.10
Subtotal (l-squared=654%, P=0.013) =ecC__=== -0.29 (-0.62, 0.04) 100.00
Diabetes _
Dehghan (2013) —t — -0.59 (-1.17, -0.00) 3567
Bonsu (2012) —— 0.00 (-0.62, 0.62) 32.81
Luo? (2000) ——e 0.13(-0.51,0.77) 3152
Subtotal (-squared=2352%, P =0213) === oo -0.17 (-0.61, 0.27) 100.00
Obesity -
Tovar (2012) —_— 0.10 (-0.23,0.43) 3229
de Luis (2010) — — -0.25(-0.83, 0.38) 2412
Genta (2009) —_— -0.81 (-1.22, -0.40) 30.05
Balcazar-Munoz (2003) == -0.45(-1.58,069) 1355
Subtotal (-squared=74.2%, P=0.008==r o -0.33 (-0.86, 0.19)  100.00
NOTE: Weights are from random effects analysis

| |

=1.58

& 4

0

FMRRIBHEXS LDL-C 7K T 25 BT 28 55 17 ZR 4R

1.58

Fig 4 Meta-analysis of effect of inulin-fructans on LDL-C level in subgroups
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