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Wl 3) B35 5 T A, WHAFE AT AR T RH 5 T Ba,y FHE(FN - y) "iNKT Wt 2 ML 4 4L fir & & 456 2 h
A, AL C ARG AmBANF 6 BIR S KT L ERT R, HARARZTEARFARTHIE Y THREA(P<0.05);0
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Effect of Probiotics on Invariant Natural Killer T Cells, Glycemic Indexes,Inflammatory

Factors and Intestinal Flora in Patients with Type 2 Diabetes Mellitus
FENG Gang',ZHONG Weizhen' ,ZHAO Jie' , WANG Xiaoli’
(1. Department of Endocrinology and Metabolism ,Affiliated Hospital of Qingdao Binhai University ,Qingdao ,Shandong ,China 266000 ;2. Department of
Endocrinology and Metabolism , Tongde Hospital of Zhejiang Province ,Hangzhou, Zhejiang , China  310012)

Abstract: Objective To investicate the effect of probiotics on invariant natural killer T (iNKT) cells, glycemic indexes,
inflammatory factors and intestinal flora in patients with type 2 diabetes mellitus (T2DM). Methods A total of 102 patients with
T2DM admitted to the Affiliated Hospital of Qingdao Binhai University and the Tongde Hospital of Zhejiang Province from March
2018 to December 2020 were selected and randomly divided into the observation group and the control group, with 51 cases in
each group. The patients in the two groups were given routine treatment,oral administration of Metformin Hydrochloride Sustained —
Release Tablets and Acarbose Tablets,on this basis,the patients in the observation group were treated with probiotics. Both groups
were treated for eight weeks. Results The total clinical effective rate of the observation group was 94.12%,which was significantly
higher than 80.39% of the control group (P < 0.05). The proportion of iNKT cells and interleukin — 4 (IL — 4) * iNKT in the
observation group was significantly higher than that in the control group, the number of bifidobacteria and lactobacillus in the
observation group was significantly more than that in the control group,while the proportion of interferon y (IFN — ) * iNKT, the
levels of fasting blood glucose(FBG),glycosylated hemoglobin(HbA,.),2 — hour postprandial blood glucose(2 hPG),high — sensitivity
C - reactive protein (hs — CRP) , interleukin — 6 (IL — 6) and lipopolysaccharide (LPS) in the observation group were significantly
lower than those in the control group,and the number of enterococci and coccobacteria in the observation group was significantly
fewer than that in the control group (P < 0.05). The incidence of adverse reactions in the observation group was similar to that
in the control group (11.76% wvs. 17.65%,P > 0.05). Conclusion Probiotics can improve the levels of iNKT cells, reduce the
level of blood glucose and inflammatory factors,and improve the imbalance of intestinal flora in patients with T2DM.

Key words:type 2 diabetes mellitus;probiotics;invariant natural killer T cells;inflammatory factors;intestinal flora
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F1 FAHABRE—MERLER(n=51)

Tab.1 Comparison of the patients’ general data between the two groups (n =51)

ma WA(F Kk p) X xs,%) REN:s,F)  KAEEAX:skg/m’)  BEX:s,om)  KEEX +s,mmHg)  AKEX +s,mmHg)
R 31/20 54.712+7.42 4.09+0. 68 25.10+5.48 87.54+8.16 136.74 +12. 45 75.11+8.24
A4 30/21 54.25+7.50 4.14£0.50 25.27+5.19 86.26 +8.12 137.45+13.17 73.65+8.37
Yk 0. 041 0.318 0.423 0.161 0.794 0.280 0. 888
PIE 0.084 0.751 0.673 0.873 0. 429 0.780 0.377

I T DA S R S AR A FR RS T 2 A TR T N
T2DM 35 1% INKT 4 L | 15 FE A L 5 PR K i 3 AT
FERYSZ IR, T N B4 T2DM 4R {52  BLARIE 4R .
1 #BERE5HE
1.1 —fEN

YN ARRUE  FFA TR AR ZH 2L (WHO ) T2DM 2 i il
Sy RUBRAE s ToAR IR s R 245 5, HlE 1A H IR iRk
FABLA 2 R A W39 A 5 28 16 e I 2 18 2% B
S, R A E S R

HEBR BRI « PRLALRR % 2 A e 3 i b , 75 2 T T
SRS 26T s A I E I AE s MR B i F A
KA S 1 8 SO IH R G0 5 & 0 G VB
IREA 4z, B HAth N 5 3 S 1 B o PEP

I e B 55 43 2L« ASHIEE R B ALK BEAT 5% o 16 B
55 VTR 2 e B i 125 g R VT4 57 TR 7 2 g 2018 413 H
2 2020 4F 12 H i 09 T2DM 5B 3 102 461, 3% B HLECF
P LS Bt BRAL, 45 5161 P AL BB — B kL
Fe#g, 22 S G F 3 X (P> 0.05), A Al otk 1%
W1,
1.2 FHi&

I R BT SRR YT LS R R A G IR E
18 B SRR T2 RARAE O T AR R X
MR % h (F B Wil H A R AR, B2+
H20040154 , #5324 2012159, MLk M4 H 0.5 ) , Bk
0.5 g, 5 H 2 W, MU 1Ak ; BT ok B R H = 24
PfdA PR 7 [ 25 7 H19990205, it =4 8]56377,
S MR 50 mg) A AR RIS 1 R B H 3K, DA
JE WA B RFR 2 A A H 3 AR AR VLR A R
N ROBLISE FF T 10 A s 2 (R Ak v B o 24 BR
B 251 S19993065 , 4Ik5 41 20200906 , KA A i
0.21 g), B 3 F, A H 3K, WG IR IT /K35 IR 9 41 A&
HERIT 8.
1.3 MZEIEIRSTHHIEIRE

A1 JE AL INKT 413 451 K 413 P - 7K SF < 40 1) o) 4
SEEIRYT S 028 I8 #R K 45 29 3 L, R ER A1 A il ik
CL A A, fin A CD3 — PerCPHiiA & Va24 — Jal8FTTC Hit
W5, SR P 2 40 SRS INKCT 40 i L 451 3751 &
et R T AR A BR A A Heial ) £ Ul B B4 AE

165 A1 JE I B 400 it B b 1) 96 FL AR TP, 2 1 5 L vk
WM E BRI A CD3 — PerCP Hi 1k K Va24 - Ja
ISFTTC PR, Yo, R 2 W TR &5 (B, N
AR 4 - PrEE 240 (L - 4 - APC) ik
KT B A (IFN — y — PE) LR, SR FH 37t 22X 440 it SRS Tl
IL — 4 *iNKT B2 IFN — vy * iNKT A 77K

MBEFE B 43 3R AR S8 B TR YT RIS A9 Dk il 2% 29
3 mL, SR AR (SRS &1 J& a3 1 1B (FBG) HE Ak 1
217 1 (HbA o) M &5 2 hIfith (2 hPG) 7K .

A JE I 5 PR« SR FH RO A 72 T BfF (ELISA ) YA A6
N 111775 #3480 C SO 2 1 (hs — CRP) R K 6(IL - 6)
KR 288 (LPS) K- 3R & ¥ [ b R 3 = B R
FABRA A 4250 Sl i i AE

i S TR o3 A - SR B R VR YT IS I R BER A
AR o R FH R K g B R AR AL, LS K R A LBk
FF TR AUE AT B FLAT BRT o D TG TRT IR A E P I 1 g 26
FEA T TR W 4% 110/ V) R RE , RS 200 B
BN SRR B 108 K KA AT R BRAT 18 43 1) 8 75 41
Rigrd i, 37 CH5 3% 24 b, U AT B FLAT B 40 ) IR
AREFRIEET 37 CHiFE 48 h MRS R R A 1 g KAE
) E AR TR B CF- BT A < TR x 500) o

7 AR ) AL, i 8 AR KO 35 A Bl i >
90% ; A 3%, MRS b3 7K F- B 50% ~ < 90% 5 TCAK, Mlih
FEFR K- BEIR < 50% AEFRF AN H AT W . B 4L =
WAL+ AR
1.4 SitFELE

K HISPSS 20. 0 e it2 54453t o T Bk Sek
JH Kolmogorov — Smirnov £ 45 #£47 IE & 4341, #7651
BATRRILLX = s 2R, 4L LA T IR ST BEAR ¢ K56, 4
P ECERAT RO RS ¢ K56, AN A G 1E 2540 A7 19 R R AR
SRR 5 THECSORE LU AT )P K 30 5 5 0T 20 [H) L A
TR P < 0. 05 NS A G FE X,
2 BB

GEIRILR2ERT,
3 itig

H AT, I RIS T2DM DL IR FERE259 0 3, andh e
7 OBUNICRIT BT = g 45 7 AR LA BIESE (R[] B A
AN BN, BN RATY 5 2R B S RO TR T T 5818
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#2 WMABRESEMFINKT B G K MEEEFKELER (X +5,%,n=51)

Tab.2 Comparison of the proportion of iNKT cells in peripheral blood and the cytokine levels between the two groups (X s,%,n =51)

INKT 28 it Yo 41 IL - 4*iNKT %8 e xo 4 IFN - v *iNKT 4@ fie bo 4
28 3| - t/ PIE - t/ PIa - t/ PIE
i e T A T F AT THE
MELL 0.35£0.18 0.61+0.17 7.499/0.000 18.85+7.43 26.14+7.96 4.781/0.000 52.19+9.59 39.85+9.75 6.444/0.000
SR 0.34+0.13 0.49+0.18 4.825/0.000 18.61+7.29 22.69+7.50 2.786/0.000 53.01+9.82 44.39+8.25 4.800/0.000
HE 0.322 3. 461 0. 165 2.253 0.427 2.539
Pia 0.748 0. 001 0.870 0. 026 0.671 0.013
®3 WAREINEMMEERKFRE (X +5,n=51)

Tab.3 Comparison of peripheral blood glucose index levels between the two groups (X +s,n =51)

FBG(mmol / L) 2 hPG(mmol / L) HbA,.(%)
il - t/ P& - t/ P& - t/ P&
FIRar e T Ay e A e

WAL 9.55+1.55 6.51+1.22 11.006/0.000 12.81+1.56 8.51+0.83 17.373/0.000 8.74+0.63 6.56+0.80 15.289/0.000
ABE 9.57+1.52 7.67+1.24  6.917/0.000 12.79+1.19 10.05+0.86 11.065/0.000 8.70+0.76 7.67+1.24 5.058/0.000
i 0. 060 4.762 0.073 9.202 0.289 5.372
Pl 0.948 0. 000 0.942 0. 026 0.773 0. 000

®4 WABHEMEMKERFKELR(X +5,n=51)

Tab.4 Comparison of peripheral blood inflammatory factor levels between the two groups (X +s,n =51)

hs - CRP(mg /L) IL-6(ng/L) LPS(pg/mL)
47 - tl P - tl P - tl P
T THE FHar e T THE
MEM  7.56+1.21 4.75+0.99  12.836/0.000 87.96+11.73  59.82+9.29  13.430/0.000 198.17+39.70  159.84+19.68  6.178/0.000
AR 7.59+1.20 5.81+0.98 8.205/0.000 88.40+11.66 68.97+9.73 9.137/0.000  200.03+36.01  168.97+20.44  5.058/0.000
A 0.126 5.434 0.190 4.857 0.248 2.298
PlE 0.900 0. 000 0. 850 0. 000 0. 805 0.024
®5 WMABREMERHEKFLRRIX+5,1g(N/g),n=51]
Tab.5 Comparison of intestinal flora levels between the two groups [X = s,lg(N/g),n=51]
MR E HAFH AT H HATH
F IR e T a7 TiE T3 AT T TR TiE
LI 40 10.95+0.94 7.86+0.51" 8.53+1.04 6.74+0.84" 7.22+0.60 9.32+0.46" 6.55+0.45 8.31+0.48
xF RE 40 10.91+0.95 8.79+0.54" 8.57+1.05 7.66+0.838° 7.18+0.67 8.45+0.45" 6.53+0.44 7.57+0.45
i 0.214 8.942 0.193 5.401 0.318 9. 544 0.227 8.032
P1E 0. 831 0. 000 0. 847 0. 000 0.751 0. 000 0. 821 0. 000
B ARG ITATIE P < 0.05,

Note: Compared with those before treatment,”P < 0. 05.

27

*6 WABENERFZERH(%),n=>51] ®7 WARERRRMEEEERLEIH(%),n=>51]
Tab. 6 Comparison of clinical efficacy between the two groups Tab.7 Comparison of incidence of adverse reactions between the
[case(%),n =51] two groups|case(%),n =51]

28 %) e H 2 % B 28 5 M5 MK RabE HEAREIE S At
MM 33(64.71)  15(29.41)  3(5.88)  48(94.12) MLERZE 2(3.92) 1(1.96) 1(1.96)  2(3.92)  6(11.76)
AP 25(49.02)  16(31.37)  10(19.61)  41(80.39) *FRE2e 3(5.88) 2(3.92) 1(1.96) 3(5.88) 9(17.65)
XAE 4. 905 4.320 Y 1h 0. 636
pPia 0. 086 0.038 Pia 0. 425

INKT 20 6 J FR R 04 T 9k E A B 7 4, L mTam i o iNKT 20 E A5 B AIR , L A3 i e 5 R 7 /K P B 2
S CD1d 43 F 32 2 M B B bt It , Mg s 1k FREDOLLYNCH A5 BFE R W, = INKT 20 i A 45
iNKT 4 AT 53 WA 1L — 4 FTIFN — y 2R 7, oF /0BG B R % B 2 TR K7 T s T4 %
— S R PETTE R OB R IR R E AN R L DK R AR R BN FBG S T i AR I A2
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PAML G, BLHES U INKT 4055, AT B A /N BLINKT
£ A 3 9 9 BR A B e R A I O L B0 INKT 4 5
T2DM [ &A: R VA

T2DM & — B H 41 R S 00 18 M 2R s
IL - 6 Fll hs — CRP %5 R 1k R 1 /K (14 7 2 0] fE & T2DM
R A FE RS R 2 02 IL — 6 &t Gk 0 T 41 i 23 8 il 12
KA F, FnT 2 o B G 1L, 7= A K i 1oG Ptk
P AE 28 A0 P T 20 M A ok B2 T A, 5 AR R & B 4t i St
T2, FEUE S R0 WA 2 chs — CRP 2 Y HLIARZ 2 1) 3%
sl A543 B ER I B — R 2 AR 1, R LR R
S ) 7 PR FE B o > 45 Tl S B0 A R 43 b 1
LI}, FFE AL HES i hs — CRP, DT J36 1 5 5214
TR 0 R R R S RS S EUR S R
SR B 9855 X HFIE A hs — CRP A4/ A, i —
A A 2 EL 43 I 388 o A 5E L UE S, DM R AR A Il
IL - 6 Fllhs — CRP /K- i 2 7y 130,

LPS & A5 == B PR A s A i v ) 27 W, gk
SR SRR AR AE 1) OB R U4 T2DM BB Y LPS 7K
5 2 THE AR, 2987 I W RIS - el

Jo 1 R 2L AT 51 A A S48 1 9 i M g A R
ZALAE N S B B E AP S T2DM A
A R IR G  T2DM (835 738 T A7 768 5 B R
2RO 3 35 A BT AT S RN A A 25
U35 i T T A O JRDIR AR - 100 RS ARO[ 1 5
7N g AR TR K G i R BRG] I 2 2l DMUR A b
R, I8 I A VBT 7 R A I RTT AL . SUN 45121
P52 B, 1 FH 4 A8 TR IBE A e IR 240697 I )BT 1Y
MR T KT S 35 R AIG, 10 B 5 A B 5L A R e R
R A SR T A BRI 45 R R, 25 A B T UG
F I RIT R GNKT 4 jE Fe 7] IL — 4+ iNKT Ho ) B 2%
b, OB AT B A FLAT BB W G, L IFN -
v *iNKT . 4] 1 FBG, HbA ¢, 2 hPG, hs — CRP,IL - 6,
LPS 7K -3 I 25 B AIG, o 33K D R ER AT B 450 i 2 o 3 0l
A UL 25 AR B T AT Bl 3 T2DM SR 35 A S BE N IR ET
BEAC W 18 GRS RAR B0, I Ul A ILAAR 1 98 P B
BCAR, P RE IAR R RO & AR R AR Y RIS A T
TS HG N2 A B

ZE LTIk, 25 A4 B 1 AT 2035 T2DM 834 1Y iNKT
Y 7K | AR AR IR A0 9 1 R 1 2K I el 38 g 3 v
S 2% 30k
[1] CHOI JB, YOO JM, LEE YJ, et al. Effect of the sodium — glu-

cose cotransporter 2 inhibitor, dapagliflozin, on genitourinary in-

fection in an animal model of type 2 diabetes[J]. Int Neurourol J,

2020,24(1):21 - 28.

[2] NAGENDRA HR, NAGARATHNA R, RAJESH SK, et al. Ni-
yantrita Madhumeha Bharata 2017, Methodology for a Nation-
wide Diabetes Prevalence Estimate: Part 1[]J]. Int J Yoga,
2019,12(3):179 - 192.

[3] ZHANG H, XUE R, ZHU S, et al. M2 - specific reduction of
CD1d switches NKT cell — mediated immune responses and
triggers metaflammation in adipose tissue [J]. Cell Mol Immu-
nol,2018,15(5):506 - 517.

[4] HRA S, RA4, FBek, 5 . NOD /Ly R 1 242K R R
KRB e S OR S B ALT]. F B Rk 5 A& &,2019,
35(5):526 — 533.

[5] % Be, EZ A, LAE,F . &AW Probio - Fit BE =7
SR 1T AL 48 i % 7 SR B A B M Hm ],
A %2 4R,2019,19(4) : 16 - 26.

[6] World Health Organization. Definition diagnosis and classifica-
tion of diabetes mellitus and its complications. Part 1: Diagnosis
and classification of diabetes mellitus [EB/ OL]. (1999)[2021 -
01 - 03]. http : //wenku. baidu. com / view / 3cef4a8002d276a
200292ed8. html.

(7] 3% . FAEF S = AURA T 2 AU AR T 69 ROR R
RE A )]. F EAARZEH RA,2019,13(19):98 - 100.

(8] 2 Jk. FIFEMBBEA =TSRG 2 A48 %8 57 2R
WL #B R # IR, 2020,23(7):73 - 74,

[9] CROSBY CM, KRONENBERG M. Tissue — specific functions
of invariant natural killer T cells[J]. Nat Rev Immunol, 2018,
18(9):559 - 574.

[10] MARICIC I, MARRERO I,EGUCHI A, et al. Differential Acti-

vation of Hepatic Invariant NKT Cell Subsets Plays a Key
Role in Progression of Nonalcoholic [1l. Steatohepatitis Immu-
nol,2018,201(10):3017 - 3035.

[11] LYNCH L, HOGAN AE, DUQUETTE D, et al. iNKT cells in-
duce FGF21 for thermogenesis and are required for maximal
weight loss in GLPI therapy [J]. Cell Metab, 2016, 24 (3) :
510 - 519.

[12] 255 . FI-Folbead 2 AP Rom & 5 xRk Kae e % B F
KFE )] MRS &,2018,11(8): 1588 — 1590.

(131 T B, %= . #ks7%EmEH BF hs - CRP.IL - 6,
MCP - 1 & Angptld K- TAHF 5B 6 R ZE L] vl B,
2019,40(11):1150 - 1154.

[14] 2,20 Ak HALEF 2 RBARREF TR XEH
AR T KIERF R AN SR P TR R E
UL b B4 ks 2 & ,2016,24(9) - 815 - 819.

(15] 2, Fh AL 2 #, % . FFaobest 2 A4 R &
HIRH S EARR B TR Fm[]] RS RHRE,
2011,27(3):193 - 198.

[16] KA, %1 2. Wil A RALLE 2 BAERIR Y7 F 6yt
H[T]. B &8P 5 ,2017,21(1) : 184 - 187,

[17] SALGACO MK, OLIVEIRA LGS, COSTA GN, et al. Relation-
ship between gut microbiota, probiotics, and type 2 diabetes

mellitus[J]. Appl Microbiol Biotechnol,2019,103 (24):9229 -

53



