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ABSTRACT Objective: To investigate the clinical effect and possible mechanism of low FODMAP (fermentable oligosaccharides,
monosaccharides, disaccharides, polyols) in the treatment of patients with diarrhea-predominant irritable bowel syndrome (IBS-D).
Methods: During June 2015 to June 2017, a total of 107 eligible IBS-D patients were randomly assigned into two groups: low FODMAP
(LFD) group(54 cases) and normal diet(ND) group(53 cases). Before experiment, general conditions(age, gender, BMI, smoking history,
drinking history) were collected. Quality of Life Scale (IBS-QOL) and IBS Symptom Score Scale (IBS-SSS) of the two groups were
recorded on the baseline and day 28. Fecal microbiota (Escherichia coli, Lactobacillus and Bifidobacterium) was examined on the
baseline and 28th day of the experiment. Results: No statistical difference was found in the general conditions, IBS-QOL, IBS-SSS
between two groups before experiment. On the 28th day of experiment, the IBS-SSS(156.35+ 95.44vs223.18+ 66.96) of LFD group was
evidently lower (P=0.000) while IBS-QOL (64.81 + 19.27vs54.62 + 18.98) was significantly higher (P=0.007) than those before
experiment, the IBS-SSS (156.35+ 95.44vs201.42+ 91.28) of LFD group was evidently lower (P=0.014) while IBS-QOL (64.81+
19.27vs55.76+ 20.38) was significantly higher (P=0.020) than those of the ND group, the Escherichia coli of LFD (8.01+ 1.12) was
lower(P=0.004) than that before experiment(8.01+ 1.12vs8.65% 1.11) while no statistical difference (P>0.05) of bifidobacterium (8.57+
0.84 vs 8.61% 0.79) and lactobacillus (6.33+ 0.95vs6.45+ 1.12) was observed, the BMI of LFD group at 4th week (23.42+ 2.38)(P=0.
217) had no significant difference than that before experiment (22.67+ 3.75). Conclusion: Low FODMAP diet showed significant effect
on IBS-D, the mechanism may not only related to the direct role of food, but also with the intestinal flora change.
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Table 1 Low-FODMAP diet list

GHES 'Y
Species Diets
B4
cereals
HeX NER X HE R #®=
Brown rice Quinoa Corn Oat Waffles Green beans
BB BRRIR
Protein source
bE] & =30 #H N3G =y 4+n =
Chicken Fish Lamb Pork Turkey Tofu Beef Egg
ES
Shellfish
3K
vegetables
B EH3E (VE: FH =2 B3k B HE
Arugula Beet Bamboo shoots ~ Persimmon pepper Broccoli Cabbage Tomato Sweet potato
HRA PREE Hi EX HE HE =R )
Root celery Kale Cabbage Corn Endive Fennel Water chestnut Pumpkin
X BX B RE oRE piES
Lettuce Coriander Wind grass Potato Spinach
kR
Fruits
BE E BE HE ENR BRAEBE EE ¥
Banana Blueberry Banana Grapes Melon Kiwi Pineapple Strawberry
R [ ¥ 00 L KRIK BAT
Lemon Lime Oranges Olives Tangelo Papaya Raspberry
ER
nut
BF(BR 10) I IES =R 10) HABk WmF %k eE B
Hazelnut(<10) Macadamia Almond (<10) Walnut Pine nuts Walnut Peanuts Caraway
= FINAF ERSE:3
Sesame Pumpkin seeds Sunflower
ik RIER R
Dairy products and alternatives
oty IR E& Y 4l R0 BT IREME
Almond milk Coconut milk Yogurt Butter Hemp milk Cheese Ice cream
EHREF
Sweetener
AR HEE SR HEH R
Brown sugar Glucose Maple syrup Powdered sugar Sucrose

(P<0.05),ND i # IR B0 A5 =R RF S G # 2 700 (P>
0.05), 3% 4.

3 Ptig

IBS-D KLk AR, H AT SR VAIT TR £  (HIA YT R
AR, BT —Fh I AT T R TERZIR ST i 1
R A EE T B, AR A 5 A P e
P AR TR 2 ke ST e IBS-D [ R PR BRI . 4R
K Wi BFSE IR A, FODMAP 2475 1BS Hh Vg % 7 % 51

H A1, FODMAP £ b i) /K A6 5 1y 3 i 38 40 B 2 T 7 <
(EAEHLE), 72 IBS-D BN AR RIS, 35 7
BB, A/ NGO B AN, SO B Bl 7 10 1
SIE T, SECIBS-D BF R

FODMAP £y} IBS-D I JH -5 AR s PIEE DA G : (1)
FODMAP £ 7/ MAW MO B o St i b Bz i Gt
) PR 25 7K St R A1 AR ARG (L) e 2 /K AR R 2R 2 5L
S Je K531 i T B B (2 Tl AR LR . ()2 B
fi FODMAP X4y BE TR 240 B & T B2 oh R AL 5 W O i
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Table 2 Comparison of the general characteristics between two groups

LFD group ND group
Item Group p
(n=54) (n=53)
Age(year,meant SD ) 40.6x 8.1 39.4+ 8.9 0.467
Sex 0.781
Male 32(59.26%) 30(56.60%)
Female 22(40.74) 23(43.40%)
Smoke 0.898
Yes 20(37.04%) 19(35.85%)
No 34(62.96%) 34(64.15%)
Alcohol
16(29.63%) 18(33.96%)
Yes 0.630
38(70.37%) 35(66.04%)
No
BMI 224+ 42 229+ 5.1 0.581
% 3 FABERITHIIE IBS-SSS, IBS-QOL & BMI LL %
Table 3 Comparison of the IBS-SSS, IBS-QOL and BMI between two groups before and after treatment
LFD group ND group
Item P value
(n=54) (n=53)
IBS-SSS
Owk 223.18% 66.96 228.02+ 75.02 0.725
4wk 156.35+ 95.44 201.42+ 91.28 0.014
P 0.000 0.104
IBS-QOL
Owk 54.62+ 18.98 55.46% 20.54 0.826
4wk 64.81+ 19.27 55.76% 20.38 0.020
P 0.007 0.939
BMI
Owk 22.67+ 3.75 22.57+ 2.87 0.877
4wk 23.42+ 2.38 2293+ 2.43 0.294
P 0.217 0.487

KO, 52Nl e e 4e AR LL , SRR & B 3 P
(3)FODMAP Y& A/ MBS TE T, &R N
TR A E G S0, DR, SRR 4 hi 4 FODMAP 1]
Ref MIaYY IBS-D WA 3TFBr .

HAT, © A PFEIES 2T FODMAP £ m] LA st 1BS
FARER IR BNRITICER o (AWFFR 2L 7R RRSE SR LK, X 5
HAREEEFIART R B, 25 B0 5. i, h FRERE
SEAARXTE A R SRR IR E R R G F b, SO P A
FARGEARZ . [Ht, AT 38 i Ll A 8 55 0 R i ARk s A
BIEBNEAE, 24 EHAME FODMAP 453 6E TiE 4
NKE 2T FODMAP &% i Z &k &t 545, fidiem,
BRER, D THZ. 58 BR M AZERS 4 F)5,1BS-D B
TCAS R AERE RS A8 308 o B3 2003 )y T 35 0 Bl s, HLYY
WERTXIA, IESHIK FODMAP R &7EE A IBS-D B+

WAE & FERI TR B Tik FODMAP 1k & BRI A &5 , .
TR R FHAR R AR, DRI 1 AR S IR B (RN, PR TE
4 JE s E] P R BMISEEOT AR KA 35784k

IBS 8 i 18 T A5 A B A7 AN R 2, 4 A T A SUBCAT
FRFIFL IR B I el , 77 B AN AT B RS 1, 5 B
SIGZ KN, I i 0 g AU R A
H IBS AHICAER . HATWUIE 75 ik FODMAP HRE AU BE Ik
DI TE R AR K HER R (short-chain fatty acids,
SCFA), i i LABAZ I i iR A R RO M LU i T FODMAP
MEM AR HAT S5 A ou ok, PRI FODMAP figr mf LA
i/ i T A A TR A2 , (L e A 0 T sl LA B i/ I 240 T L f
S AL AW . A HGEPYIE FODMAP Rl A
Wl /L i T SUBCRT T B, (R il —TE e ™ BoR 5
FODMAP #f L, fit FODMAP IR £ J5 & 73 i g 647 AT 1
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Table 4 Comparison of the main intestinal microbiota between two groups before and after treatment

Strains(lg cfu/g) LFD group ND group Pa value
(n=54) (n=53)

Bifidobacterium
Owk 8.61% 0.79 8.67+ 0.85 0.705
4wk 8.57+ 0.84 8.68+ 0.81 0.492
P 0.799 0.951

Lactobacillus

Owk 6.45+ 1.12 6.49+ 1.08 0.851
4wk 6.33+ 0.95 6.41+ 1.02 0.675
P 0.549 0.696

Escherichia coli
Owk 8.65+ 1.11 8.53+ 0.98 0.555
4wk 8.01% 1.12 8.63+ 1.08 0.004
P 0.004 0.618

U B G, (R R R B UG T PR S LR TR A 2 2 R AR 1 B
A5 R AR 52303 FODMAP AR 4 3234 ) 52 28 (5 18 BUBAT 15
FURR TR B KIAT R BEA TS, 45 5% /R ik FODMAP 1A £ /5 %X
S T AT RN LR B RO B0 I S e, E R AT v 50 A P S
/1>, {ik FODMAP 1k & 45 A& i T ik S L LU B A , 0
AR HIAYY IBS-D (AL, {H2MK FODMAP K& 5 R fal
RUEFF TR LR R A5 A WL, AR BLERAT AN B, T RE
BEBAKE P RREE TR .

AHFFEAE 4 JRTARYT RN & BUIK FODMAP R iR Y7
NBE IBS-D S E R i, I A B T+ sl 16 A 25 A Tk
AT LAE R —FIa 7 F B IG RN o (R AnmT T i , i T4
FODMAP iR & Hrtg A= oo & /b, KIE T 6k B 25 A
B, WOnT LGS 280 25 45 B AR R Ik FODMAP 1R &G
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