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Abstract: Objective To investigate the effects of inulin prebiotics on immune cells and inflammatory state
in patients with type 2 diabetes mellitus (T2DM). Methods A total of 59 patients with type 2 diabetes melli-
tus were divided into observation group (24 cases) and control group (35 cases) according to the order of ad-
mission and the willingness to take oral inulin prebiotics. The control group was given standardized diagnosis
and treatment according to the guidelines, while the observation group was given individualized nutritional
treatment by nutritionist according to the patient’s condition and dietary habits,and oral inulin prebiotics. The
changes of glucose and lipid metabolism, nutritional immune status and inflammatory factors were compared
between the 2 groups. Results The fasting blood glucose, glycosylated hemoglobin, insulin resistance index
and triglycerides levels of the 2 groups after treatment were significantly lower than those before treatment,
while high density lipoprotein cholesterol level was significantly increased. the differences were statistically
significant ( P <{0. 05), total cholesterol and low density lipoprotein cholesterol levels had no significant
change,and the differences were not statistically significant (P>>0. 05). The prealbumin (PALB) level of con-
trol group after routine treatment was higher than that before treatment,and the difference was statistically
significant (+ =6.02, P<C0. 05). After inulin prebiotics intervention, PALB, T lymphocyte subsets (CD3" T
lymphocytes,CD3" CD4" T lymphocytes and CD3” CD8™ T lymphocytes) absolute count and albumin were
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significantly higher than before treatment in observation group,and the differences were statistically signifi-
cant (P<C0.05). The levels of high-sensitivity C-reactive protein (hs-CRP) and interleukin-6 in the 2 groups
were significantly lower than those before treatment,and the level of hs-CRP in observation group was signifi-
cantly lower than that in control group,the differences were statistically significant (P <C0. 05). Conclusion

Inulin prebiotics can regulate glucose and lipid metabolism, immune cells and inflammatory factors levels in

patients with T2DM,which is worthy of further clinical promotion and use.

Key words:inulin; prebiotics;

ry factor

2 BUHE PRI CT2DMD J2& — Fl LUSE A 53 0 o £ 22
IR EALLE AR AV BR 2021 2 8kA
5. 37 AC LN PRI 58 A o 7™ 75 5 ) AT B 4 £t R A
ATE R 2R AR TR — R BE Bl A MR 1 Wl H
AT Pl ARG e B 1 R A B s R 0 W
A 4 B R T . — TR B Meta 43 H7 45 3 8w
0 R 55 A2 oo T TRRE % W 2 AR A5 T I (FBG) b
R 212 H (HbATe) b 25 I8 I 5 2 /K F- o HLBE 22 ik
By ZHEHT X T T2DM H 35 1 18 1 ol 35 s 1 2%
TR EL A R T T 3 R AR AE I E R T2DM. 8
HhIuoN I B, W B g & B A R 35 E T
THAA R T T2DM (835 09 0K BT 45 | 1l Fs L i #% i Ag 7
¥l B IR AR AL T T E Al 25 W06 9T O SRR
th, BT, 254205 T2DM H 3 1Y 528 40 M A28 e IRk
BRARMWIRE AW, AW FRIUXT T2DM & fEHl1T
AR R R A SR T R A 0 B 25 A O I OE
A3 BT KA G T A RN S AT PR R R L, DA Ry
T2DM B3 1 & W97 3% 5 A7 (9 38R AR B, 9 4
L/

1 #BRE5FHE

1.1 —oerl BE#H 20184F 6 A F 2021 4F 12 AAK
Be IR i2 1 T2DM B3 59 4 9 BF 58 %k 42
YyAFRUE AR >18 % ; T2DM 2 Wi £54 (h [ 2 AUk
PRIF B iR 6 R (2020 4RO V2 Wibr i . HEBR bR Ui . &
JEE S D e 4 s A O™ E R PR R R
GO . R B E ABNT IR & B2 A
IR 25 493 8 25 A= TCIR T ) R R 4 S W AR A (24 i) ikt
WEZH (35 ) . WL 15 B, < 9 1l s -3 4E %
(52,112, D & 5 P ¥R it & 45 80 (BMD 2 (24, 81+
3.88) kg/m” s I CMG 7 B, G I L 4 LD

PP s A4 3 5], %k HRAH v 5819 il % 16 il 5 -3
RN (50. 7212, 9) %, F- 14 BMI 25 (23. 9644, 05)
kg/m’ s & IFE00 12 B, &I m g 7 41,5 I
JEER AR 5 ], 2RI AR . BMI KA I M A, 22
S TG FE L (P>0.05), BA e, Bra o
FERT G I8 U [F) B A 58 01 28 38 A [R) 3, A5
SR B A0 P2 5 4 WAL .

type 2 diabetes mellitus;

glucose and lipid metabolism; inflammato-

1.2 ik

1.2.1 JRIFTHE A WFIERT 1 d v o ik Bs A F
A 155 1 PEAT BT 25 YR 97 . 2% 41 76 IL IR T 2 il
P R AR R e R R R T 1 e A AR B
) B AT A P AR IR B B 0 TR s AR A R 7R 25 4 T
5 g

1.2.2 BRARKEM  PrA OF 585 G 06 A B Ja I B i
A SR 4R 2 R KL 5 mL, SR FH 03 BB AL 40 R
SAHHY H50 #:0 HbAlc, H 57 4 H 80 4= 1k 5 B X
LABOSPECT008 Jll5Z FBG . H i =g (TG) . i fiH &
BE(TC) | o % B B 2 11 IR [ B2 (HDL-C) AR %5 B2 g &
FIRE BE(LDL-C) LB R 1 (TP V3 8 A (ALB) & i
HHE T (PALB) , DU 5 & 5 040 Mg {0 =2 CD3 ™ T ik
ELAHA .CD4 " T WhEL M .CDS ™ T Ik B4 40 B A9 5 43
FU R 28 X B, Ao B ) R BT TR B (HOMA-IR) KA
TG P2 B C S 8 (hs-CRP) L 4l i A -6
(1L-6) %5 4 E K F AR AL 1 O

1.3 Siitephb 3 R SPSS25. 0 48 it #4474k
WAk B 5 5811 5y . AF A IE A 4r A 1 3 5 5O
ot FoR L FULRIT RIS HEECR FHBC XS ¢ K56, P4
] U AR F AR ST AR A ¢ A6 30 5 THEOR R DL B s i
RN CARCBCR A X kg, P P<<0.05 H#ER

AL
2 &% R

2.1 PHARITET. S MR AR A AR T
J& FBG.HbAlc, HOMA-IR., TG /K F 5477 i bt &8
K8 R L B HDL-C KSFI B 75 . 2 R WA S
T2 (P <<0. 05), TC, LDL-C /K ¥ JC BH & 28
b, ZRILGE 4B L (P>0.05), W#1,

2.2 WARITHNG E IR B R SRR ACE i X
MBI G 1 PALB 7KV & TIRYTHI . 2 R A St
B X (t=6.02,P<C0.05); TP, ALB. T k[ 40 jg I 7%
(CD3" T #kE 41 .CD3" CD4™ T k4 F1 CD3 ™
CD8" T ¥k I 41 Ml & 43 b B 4 %F {8 3+ %k, CD4 "/
CD8 " H(H¥ TCIA A fk, 2 R LG %58 X (P>
0.05), MEH L4 A4 T HRTE
PALB.T k40 g W 3 (CD3™ T Kk EL 4 fiig . CD3 ™"



HIEF SR 2023 F 12 A% 20 %% 23 W

Lab Med Clin,December 2023, Vol. 20, No. 23

o 3447 -

CDA™ TIKE4iME A1 CD3" CD8™ T ik E4 40 fitd ) 4 %o {1
HECALB BT m, ZERYARITFE L=
2.32.6.02,2. 88,2.86.,2. 90, P =0.030,<C0.001,
0.008.,0.009.,0.008); TP, T i [ 40 fifg SV #£ (CD3™ T
WEAIAE . CD3 CD4 ™ T k41 CD3 CD8' T
WREL AN & 43 b CD4™ /CD8 ™ FL{E ¥ 61 B 28 4k,

ER LG FE L (P>0.05), WE?2,

2.3 IRITHIE WA RAE N F 2L PR R
hs-CRP . IL-6 7K V- B 2 ¥4I 7 [W] 25 3 97 |y, L84
hs-CRP /K FH AR T X B4, 2 R WA ST %E L
(P<<0.05), W% 3,

®1 FRHABTHEEEREZERLER (L)
- FBG(mmol/ L) HbAlc(%0) HOMA-IR TG(mmol/L)
M IR SaIT i IR hIT T IR saIiT IR
WA 24 8.41+2.82  6.38+1.27° 716104 6.19:£0.60° 1.1340.53  0.86:£0.39° 2.2340.51  1.7140.35"
KR4 35 8.7843.48  7.25+1.63" 7315138 6.46-0.87" 1134055  0.98+0.45" 2.274£0.51  1.96£0.31
o TC(mmol/L) HDL-C(mmol/L) LDL-C(mmol/L)
o e IR I IR BT IR
pUE-2ii| 24 4,990, 54 4,790, 64 1.21£0.25 1.3340.19° 3.360.52 3.18£0.45
Xt A4 35 5. 153-0. 64 5.05220. 97 1.18%0.25 1.2140.22° 3.31420. 40 3.08420.41
T SIAYr AT, T P<0. 05,
®2 FEABTHEEREEREERKTLE(xLy)
- TP(g/1) ALB(g/L) PALB(mg/1) o3’ T (%) CD3" T (A/pl)
e HITHT HIT e HITHT HITIE HITHT TR HITHT AT HITHT TR
WHEAL 24 73,9439 745%3.4 448433 45835  18LOES51 260,9446.8° 583147 50.5H1L5 86762889 9725+300.4"
KR4l 35 731436 725437 45429 456234 20114452 219.4442,8" 5714118 610109  857.4:244.9 919.9:-260.0
- CD3 " CDAT (%) CD8™ CDA" A/ pul) CD3" CD8™ (%) CD3" CD8" 4/l
T W TR W e W e
WHEML 24 38.8£10.7  35.5£10.9 613.7£202.4  722.44267.8" 19.110.1 19.7:£9.1 393.9£175.5  512.74221.0°
XTHRZ 35 37.9£9.5 34.9£10.8 470.44217.5  537.5£220.1 20.3£11.0 19.949.5 307.0£120.3  336.6£121.9
ST R R, T P<<0. 05,
®3 RTFWERARERFEULE (L)
hs-CRP(mg/L) 1L-6(pg/mL)
415 n
HIT R BT A ¢ BT BT )E t p
WEAL 24 14.05£5.75  7.5643.80" 399 <0.001  137.04%41.12  95.23%£34.04  3.87 0.001
X HR 26 35 14.98+6.09 10.18+4.43 6.08 <<0. 001 130.38£50.69 101.09448.01 2.84 0. 007

I 5 X RARYT R i, T P<C0. 05,

3 it ®

T2DM fie 322 (9 FRAIE 2 1% 1 e 1w i B 5 25 41K
P AR E AR T L B AN A IR AR B A T
JMEHEENFESFHEY W, T Akl
6 R TE T U2 T2DM BB 35 50w 45 1 F3A 97 1Y
Tl 45 1t . A B T 0 R B TR 25 W3R T AL
SR 3R A T — R i AR T Ak W, {E AT A
PRI Wy 0 6 0 D A B i oL A R R 25 A T
A 4 17 TR R A Ay R T U7 TR G ok 5 U0 R U
R 57 A VR AL A A i 5 B R S AR 3 9 06 1)
— PP EE R T T B H ORI R 2 R 2Rk

JuXt T2DM B9 1+ Ml 2 2R A 56 @ B o, & 2 iF — 2

AWFEE T 45 0 R 25 R e s A L E Rk E
XF T2DM /& ATk & 1 1, & B4 8 & FBG.,
HbAlc . HOMA-IR. TG /K ¥ %58 & F %, HDL-C
KR MEA A ST, 2R ESEITFE X
(P<C0.05) #2450 B 35 A o 8 & LB Rk
A BB I RS R E AR . S S AR s g R
—, RAO %3358 Bk L& 5 T2DM (1 5%
R IEAT T R G001 L 2% 5 5 R 2 0 R K Ak S R LA
B R % FBG. HbAlc. HOMA-IR, J& %i %" M



o 3448 -

K3 E ¥ 5 kK 2023 42 12 A % 20 %% 23

Lab Med Clin, December 2023, Vol. 20, No. 23

TE TR Y AR BE X £3 AR 0 B 6 R i IRE fY O 4 VR
AL AT T 283b . sk @i GC-MS K & B
IR A YRR T W T2DM #8284 v iy 1 o
AU ¥ LR AKF- W 8 T v [m] S JBR ey 1l 4 3R AR
T(GLP-D) B MR (PYY) S R i 2 L7k, M
T B35 5 IR A

TR 5L 40 Y B e T2DM S8 3 o R A 1 — Fb
FAENHEART . ARSI AR R N IR AL H AT R
M PALB K FMl Rt & . ZR AL 2 E X =
6.02,P<C0.05) ; M B4 & 3 44 My 14 25 A5 o T IR T
J&5 PALB /K T bk U 20 B STV 4 268 %8 (B T %000 ALB 7K
R T SR Gt (P <<0.05) .
RN BFIE T 25 A2 g0 X T2DM G B 1 B
LR MOR R U B E ALB K B E S T2 E A
H, GRS F—5., BOUCHER 4" B 58 B n
TSN R AT LR S i 3 A TR Y 25 A 0T, 1T
fil & 3G IR CD4 BB T Wk 40 1 A fkF1 CD8 " of
SR N P S OE L A A S B N S R R T
Az e AT DL i 30 S K PE T O O 40 A S B
fo b Rz At

AT ILER T 46 85 10 25 A e 25 A A LB 5
REX] T2DM R E DU R AE RS 1 52 ), 45 5 SR 7
HIGITJ5 hs-CRP . 1L-6 7KF- 34 B B A% F R 4138 97 1
H W% hs-CRP /K- B AR T X JR 4, 22 5 396 4
TR (P <C0.05) . B8 558y B 45 A JU7E S e ] 1y
Wil R4S B EAE . 454 o0 Mg B #EAE T2DM
A B R R R R AR A TR 4 0 UE S 3R W 25 4E
TG JU H R B AN R M Y 45 0 T T AT DL S R ok
T2DM B#EHLR KBRS H A g0 & 0 ax 5
5555 A2 T AT DL S 1 0 TR AR DG A 45 B AR D 1R <
N ERE N P E S TR S g (BN i SRR
BLHIATY 75 B — 2B 5T

2% Uk

[1] SCHEITHAUER T P M, RAMPANELLI E, NIEUW-
DORP M, et al. Gut Microbiota as a Trigger for Metabol-
ic Inflammation in Obesity and Type 2 Diabetes[ ] ]. Front
Immunol,2020,11:571731.

[2] BEDU-FERRARI C, BISCARRAT P, LANGELLA P,et

al. Prebiotics and the human gut microbiota: from break-

down mechanisms to the impact on metabolic health[J].

Nutrients,2022,14(10) :2096.

[3] RAO M Y.GAO C L,XU L,et al. Effect of inulin-type

carbohydrates on insulin resistance in patients with type 2

diabetes and obesity:a systematic review and meta-analy-

sis[J]. ] Diabetes Res,2019,2019:5101423.
(4] Ty A8 ZhR . 1R 2,55, 25 245 JOXT 2 RUBE PR AR 2 1l % 45

[6]

(7]

(8]

[9]

[10]

[11]

(12]

[13]

[14]

[15]

[16]

) R e A 38 28R B9 R o [ ] B AR BT I B, 2018, 21
(11):12-14.

TOI P L,ANOTHAISINTAWEE T,CHAIKLEDKAEW
U,et al. Preventive role of diet interventions and dietary
factors in type 2 diabetes mellitus: an umbrella review
[J]. Nutrients,2020,12(9) :2722.

HOUGHTON D, HARDY T,STEWART C,et al. Sys-
tematic review assessing the effectiveness of dietary in-
tervention on gut microbiota in adults with type 2 diabe-
tes[ ] ]. Diabetologia,2018,61(8) :1700-1711.
ZEPEDA-HERNANDEZ A, GARCIA-AMEZQUITA L
E.REQUENA T.et al. Probiotics, prebiotics, and synbi-
otics added to dairy products: uses and applications to
manage type 2 diabetes[]J]. Food Res Int, 2021, 142:
110208.

AYDIN O C,AYDIN S,BARUN 8. Role of natural prod-
ucts and intestinal flora on type 2 diabetes mellitus treat-
ment[ ] ]. World J Clin Cases,2023,11(1) :65-72.
PERRAUDEAU F, MCMURDIE P,BULLARD J,et al.
Improvements to postprandial glucose control in subjects
with type 2 diabetes:a multicenter,double blind,random-
ized placebo-controlled trial of a novel probiotic formula-
tion[ J]. BMJ Open Diabetes Res Care, 2020, 8 (1):
e001319.

JELE, B R DA M 3 A A R AR i A T A T LML A
WO TEMEOLL) ], = B R 2520 A, 2021,42(4) : 88-91.
TR i TE TR TR AT AR TROR O 2 RUBE B T i AR
R HALHI P[], 13 . 13 323 K4, 2019.
FRANCISCO C O,CATAI A M,MOURA-TONELLO S
C.,et al. Cytokine profile and lymphocyte subsets in type 2
diabetes[ J |. Braz ] Med Biol Res,2016,49(4) :e5062.
VR AR R L B 2. 35 AR G XT 2 BUOBE PR R A R
SRS 1 3 [ ). i R B2 45 B 5 5 S Bk, 2022, 7(12)
40-43.

BOUCHER E,PLAZY C,RICHARD M L, et al. Inulin
prebiotic reinforces host cancer immunosurveillance viar ¥
delta T cell activation [J]. Front Immunol, 2023, 14:
1104224.

CHANG S C,CHIANG H H,LIU C Y,et al. Intestinal
mucosal barrier improvement with prebiotics: histological
evaluation of longish glucomannan hydrolysates-induced
innate t lymphocyte activities in mice [ J]. Nutrients,
2022,14(11) :2220.

COLANTONIO A G, WERNER S L.BROWN M. The
Effects of Prebiotics and substances with prebiotic prop-
erties on metabolic and inflammatory biomarkers in indi-
viduals with type 2 diabetes mellitus:a systematic review
[J7.J Acad Nutr Diet,2020,120(4) :587-607.

ISR H #1.2023-02-23 & 18] H #1:2023-09-19)



