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Effects of probiotics and lactulose synergistic action on gastrointestinal motility,
mucosal function and disease progression in elderly patients with

type 2 diabetes mellitus nephropathy constipation”
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[Abstract] Objective To observe the effects of probiotics and lactulose synergistic action on gastroin-
testinal motility, mucosal function and disease progression in elderly patients with type 2 diabetes mellitus
(T2DM) nephropathy constipation. Methods A total of 108 elderly patients with T2DM nephropathy consti-
pation admitted and treated in this hospital from May 2021 to March 2023 were selected as the study subjects
and divided into the observation group,control group 1 and control group 2 by the random number table meth-
od, 36 cases in each group. The control group 1 was treated with bifidobacterium tetrad tablet, the control
group 2 adopted the lactulose treatment, and the observation group was treated with bifidobacterium tetrad
tablet combined with lactulose. The clinical efficacy,constipation symptoms before treatment and in 1,4 weeks
after treatment, gastrointestinal motility, serum cerebrointestinal peptide [ substance P (SP), nitric oxide
(NO) ,vasoactive intestinal peptide (VIP) ],intestinal mucosal barrier function [ D-lactic acid (DLC) ,diamine
oxidase (DAQO),lipopolysaccharide (LLPS) ], renal function [creatinine (Cr),urea nitrogen (BUN), estimated
glomerular filtration rate (eGFR)] and Toll-like receptor 4 (TLR4)/nuclear factor kB (NF-kB) mRNA ex-
pression were compared between the groups. Results After 1-,4-week treatment, the total effective rate,bari-

um discharge rate at different time points in the observation group were higher than those in the control group
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1 and control group 2,and the scores of rectal,abdominal and fecal traits in the observation group were lower
than those in the control group 1 and control group 2 (P <C0. 05), but there was no statistically significant
difference between the control group 1 and control group 2 (P >>0.05). The serum NO and VIP levels in the
observation group were lower than those in the control group 1 and control group 2 (P<C0. 05),the SP level
was higher than that in the control group 1 and control group 2 (P <C0. 05). After 4-week treatment, the levels
of serum DLC,DAQO and LPS in the observation group were lower than those in the control group 1 and con-
trol group 2 (P<C0. 05) ;the Cr and BUN levels, TLR mRNA expression and NF-kB mRNA expression in the
observation group and control group 1 were decreased compared with before treatment (P<C0. 05),the eGFR
level was increased compared with before treatment (P<C0. 05) ,but the above indexes had no statistically sig-
nificant difference between these two groups (P >>0. 05). Conclusion Probiotics and lactulose in the treat-
ment of elderly patients with T2DM nephropathy constipation could play a synergistic role,alleviate the con-
stipation symptom,promote the gastrointestinal motility and restore the intestinal mucosal barrier function,
which may be reach the anti-inflammation and anti-apoptosis goal by inhibiting TLLR4/NF-kB,so as to inhibit
the further development of diabetic nephropathy.
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3 ZHEDERER (2 £5,49)
it H 215 n BT T BT 1 R BIT 4 AR
T RE R WEE 36 23.5643. 24 15.65+2. 54 8.96+1.32
RORiE) 36 24, 1144. 00 18.76+3.12 14.47+1.96
XTI 2 41 36 23.4743.58 19.21+2.96 15.0042, 57
F Fym = 14. 110, F 41y =27. 987, F 5.y = 19. 302
P P 5y <<0. 001, Py <<0. 001, P 4y <<0. 001
RPN pUE 31| 36 10,0242, 12 6.23+1. 20 2.12+0.68
XFER 14 36 9.5741.96 8.00E1. 36 4.7940.96
X HE 2 4 36 9.86+2.00 8.24+1.42 5.11+1.12
F F oy = 15. 306, F g1y =24. 597, F o, =18, 208
P P 4117 <0. 001, P 11 <<0. 001, P 14y <<0. 001
ERERN W 5% 4 36 6.324+1.18 3.2440.58 1.68+0. 32
XF IR 141 36 7.00+1. 36 5.10+0. 63 2.35740.48
Xt A8 2 41 36 6.57+1.24 5.0320.79 2.40+0.51
F F oy =8. 968, F ;g =25. 103, F 4p; = 15, 627
P P g <<0. 001, Py <<0. 001, P ey <<0. 001
E ! FHNFHHRER (5, %)
i H 21 51 n VBIT T WY AR BT 4 AR
24 h WLEE 36 18.684-2. 36 22,2442, 69 26.5843. 54
XA 1 4 36 19.1043.12 20.00+2. 47 23.65+4.12
X} IR 2 41 36 18.6242.57 20.1242. 36 22.97+3.69
F Fuym =4.521,F jyq =13. 968, F 5oy =7. 101
P P g <<0. 001, Py <<0. 001, P ey <<0. 001
48 h pUE 27| 36 33.56+3.45 42.0143. 96 55.6545. 69
XFAE 14 36 34,0043, 47 38.9642.98 50,106, 32
Xt HE 2 41 36 32,5844, 12 37.8743.65 48. 965,47
F F o =6.232,F 5y =22. 475, F oy =11, 528
P P i3 <<0. 001, P 415 <<0. 001, P 1z <<0. 001
72 h WAL 36 43,2545, 69 51.6846.75 72.3648.98
SR 14 36 41.98+7.10 47,7246, 11 67.53+9. 10
X} 2 41 36 42.6946.57 48,005, 49 65.78+10. 36
F Foym =4.330,F g =19. 528, F 5y =9. 652
P g <<0. 001, Py <<0. 001, Py <<0. 001
x5 EZEBA KK F LB (2 +5)
I H 20 5 n TRIT AT BT 1A BT 4 A
SP(pg/mlL) pUE =37 36 20.1243. 24 31.2444.12 45.62+5.33
TR 141 36 18.754-4. 00 25.1043.78 40,1024, 57
XTHE 2 4 36 19.62+3.79 21.33+3.36 37.33+5.18
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i H 28 51 n RS T WIT 1R WRIT 4 s
F F oy =7.329.F 4y =28. 102, F 5.,y =12. 956
P P gy <<0. 0014 Py <<0. 001, P 4 <0, 001
NO(pmol/L) W 5% 41 36 95. 69410, 32 73.5845. 32 62.3246.18
AR 4 36 97.12+9.58 77.96=+4. 96 67.59+5. 24
XTHE 2 4 36 96.32+10. 10 81.12+5.77 71.12+5.23
F Foyw=7.102,F 1y =22. 316, F ., =10. 347
P P 1y <<0. 001, Py <<0. 001, P 4y <<0. 001
VIP(pg/mL) WLE% 20 36 29.32+3.65 16.58+2. 85 12.35+2.17
XPHE 14 36 28. 9644, 10 19.33+3.24 16. 2842, 65
XA 2 41 36 28.33+3.74 23.24+3.76 19.11+3. 10
F F oy =8. 652, F 41y =26. 594, F 5o,y =13. 472
P P 41 <<0. 0014 Py <<0. 001, P 4 <0, 001
*6 ZHEBHIERENREILER (2 £5)
i H 20 5 n YRS AT WwIT 1 A BIT 4 R
DLC(mmol/L) WL 5% 0 36 0.62+0.13 0.55+0. 22 0.2840.12
A1 4 36 0.6140.15 0.5740.18 0.35%+0.10
xR 2 4 36 0.5940. 14 0.5840.16 0.4240.14
F F oy =3.896.F 141y =13. 897, F 4oy =5. 112
P Py <<0. 001, Py <<0. 001, P 4 ; <<0. 001
DAO(ng/mL) W% 20 36 55.69+6.51 52.65+6.75 29.87=+3.65
XTHE 1 4 36 57.12+5. 36 53.24+5.62 33.75+4.12
YRR 2 4 36 56.7647.78 54, 1046. 10 35,9443, 97
F F oy =6. 032, F 1y =23. 698, F oy =11. 475
P P 4 <<0. 001, P g1y <<0. 001, P 4y <<0. 001
LPS(EU/mL) W 5% 40 36 11.69+2. 33 10.96+2.18 6.10+1.12
X1 4l 36 12.10+3. 24 11.57+1. 96 6.89+1.25
XHHR 2 41 36 11.96+2.78 11.3242.33 7.96+1.36
F F oy =3. 578 F 1y =14. 629, F oy =6. 582
P Py <<0. 001, Py <<0. 001, P 4y <<0. 001
x®7 ZHBIMEELER (2 £s)
miH 205 n RITHT WY AR WRIT 4 A
Cr(pmol/L) W 5% 41 36 125.69+15. 32 118.98+13.68 108.324+12. 02
PO R 36 122.474+17.10 120.32+15.10 110. 65+ 14. 65
xR 2 2] 36 123. 84+16. 69 121.58+14.87 117.84413.87
F F oy =4. 103, F ypy =6. 227, F ;o; =4. 654
P Py <<0. 001, Py <<0. 001, Py <<0. 001
BUN(mmol/L) M 2 36 15.324+3.15 13.9743.27 8.89+2. 54
PR 14 36 14.98+2. 36 14.36+3. 24 10. 013,00
xR 2 4 36 15.11+2. 33 15.03+2.98 14.24+2.97
F F iy =8. 103, F sy =11. 659, F 5,y =9. 337
P P gy <<0. 001, Py <<0. 001, P 4 <<0. 001
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i H 20 5 n TRITHT VGIT 1 HE BT 4 S
eGFR(mL * min '+ 1.73 m ) 5% 36 60.32+9. 87 63.58+8.12 73.25+5.57
X 14 36 59.57+7.96 61.47+6.67 70.5746. 12
XTHR 2 41 36 61.0048. 57 61.5949. 10 62.6249. 00
F F oy =5.625,F g =8. 967, F oy =6. 112
p P gy <<0. 001, Py <<0. 001, P 4 ; <<0. 001

*£38 £ 4 TLR4 NF-«B mRNA RiEELE (= £5)

i H 20 51 n TRITHT VRIT 1 JHE WRIT 4 e
TLR4 mRNA M 5% 41 36 0.4840.08 0.45%+0. 06 0.23%40.03
XTHE 1 4 36 0.47+0.09 0.44+0.07 0.25+0. 04
XPER 2 4 36 0.46+0.07 0.4740.05 0.45%0.08

F F oy =14. 689, F g =19. 567, F 4oy =16. 324
P P gy <<0. 001, P 1y <<0. 001, P 5 <<0. 001
NF-«B mRNA W4 36 0.7540.12 0.70£0. 11 0.4140.08
PR 12 36 0.7740.09 0.72740.09 0.43%40. 10
X2 41 36 0.76+1.11 0.75+0.10 0.74+0.12
F Foyu=12.356,F 1y =16. 897, F ;.,; =13.582
P Py <<0. 001, Py <<0. 001, P 4 <<0. 001
3 3t it AR RGP HEE T T . AR R B 1697 1.4 F
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FFBA & — e 2 350 BIE H /N L UL ACPR 9 12 14 ) R
PR ARG T 259 . nl 42 33F i 3 0 Bh L R AR S5 I pH (A,
A E R B AT, B NS T A IR SE 35 R
WA T 1S MR AL T 2 A NG B, o B g 9l
FPEE L SRR T B E TS ) L B X 45 i Ak BT A
PRSI L AR SR ST UE S, PR S AR B
L BUEL B B9 A AR AR AR L W] B Bl 22 %) L
T A 25 s RED L A BB 9T B A AR i i A i
AU 22 PP R (A0 LD AR BRI S A B L FL
PR FF B 4 ) AT 0 2L SR 0E A7 Ao i L 7 A T TR R L IR L X
WUESE T PSRBTSO AT B B B T kA,
TE WAL T AR TR/ Y O KA i G 2 L I R L SR A A
7N Jn 9 XEE DL T Ak A A, FLHRGR 45 g IR A AR R RR E
1115 4% 25 A TR CRnBUE AT 1 FLER AT D T RET L AR X
—ad R FUAR B R R L FLIR SR LR . 5 4%
AT A 2 HE U R FH G A 7= A2 38 97 AR L 9F R

JE LB B S E W sh A R RE R B IR 1.2
2 o B L I S £ A TR EL RN T & D R PE
PR3 T2DM B 5 {5 5 28 5 8 W 8h 01, el R e IR
AR AIF 5T 7S S 0 T K S 4 o 4 g i sh
fE VIR L 70 DR T 1 B & 2 L b R o R S 3 R
. NOLVIP, SP S i R % 0L i Bk, Hf NO |
VIP w4036l & W38 iz 2, i = A R bR 5 SP oAl 2 2F 7
A8 U L R s i O 0 R O 8 e R O R A
K. [ WF5E & B, B 38 T RE SR SO0 R R A A —
FE IR, I 3 i M o A S AL B B R KU
DLC J2 i 38 P 240 B A » FL 5 5 18 5 1 86 16 ot e
ZARIEAH O, W B 1 5 . DAO Jal 3% ; LPS J& &
2% TR BA M AR R — b B 2, X i A R LA 8 E
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AOXTHR 1.2 e . HEDW R R . 25 AR S LR b
Al R ¥E DR VE L 38 o 98 9 i g BK T B0 1 NO L VP,
FEHE SP 433, T35 B 3 8 W o 71 48 T 45 W 1%
IhEER B Y. BeAh 8 A K 45 B 14 i 2 Ak B i 2 5 3
g 38 258 5% 7 380 WL P 0 35 R e 2 e R | R T R
iE K B . E LR AT AL L AR g
— B MR YT WIS A I 2 1 5E  ) RE AR AL 1 B, LA
WHLZ2 AR IF 5 7 58 Xk 1 76k JEE I W ) G 1) 155 4 T L &
YR BT 4 R M4 DLC.DAO, LPS /K
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