1376 Frontiers in Pharmaceutical Sciences, Aug. 2025, Vol. 29, No.8

cigE - —RTR -

EHEBE S IR X R M S IR IR R B AR
T AN R E WL

MR, BEANT, Wi

1. eMEZERFEANR (#HTé M 318050 )
2. ENTHE - ARERMEAR (HLé N 318050)
3. WiLd & MERKTF (#ré M 318050 )

[HE] BrY HITH RS PTG M i B (MPPE ) 8 097350/
SN Fik R 2022 4F 1 H & 2024 4F 6 A 1E G N2 BB ia )7 0 Aboss HAEA i
HE R ) BB, LML R 3 4. XFRRZL (AR ARMEIRIT INZEME A BEAL AL ) . iR
2 (B2 AR RIS R A AT ) | LRI (B2 brE i e A3 ) o 3R
J7JE 30 d PEAG 3 HAYITR IRITRTE RN T 40 RE . CD4Y/CDS” LB . ST YE T 40
ARG (NK) 4t A fk, DLt 2 85 b e HrB ARK I 4 2 (1L) -6,
FEEIRSER F o ( TNF-a) | 1L-2, 1L-10 4R 7K. 58RI m &g A 450 f,
B2 150 Bl RIS AE iR YT MPPE Jy R I B E L H, HaZiriETt. wir)E, K
e OB S TIRETE [ XA 3 X IR AL R4 . 7 CD3T T 4ififd, CD4" T
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[ Abstract] Objective To investigate the efficacy and immune mechanism of microbiota
transplantation and deep hyperthermia in patients with malignant pleural and peritoneal effusion.
Methods Malignant tumor patients treated at Taizhou Boai Hospital from January 2022 to June
2024, who had pleural and peritoneal effusion were selected. The patients were randomly divided

into three groups, the control group only received standard treatment plus fecal microbiota
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transplantation (FMT), the experimental group received standard treatment plus FMT and hyperthermia,
while the placebo group received standard treatment plus simulated intervention. The efficacy of three gourps
was evaluated 30 days after treatment. Before and after treatment, changes in T cell subsets, CD4"/CD8" ratio,
regulatory T cells and natural killer (NK) cells ratio were detected, and cytokine levels such as interleukin
(IL)-6, tumor necrosis factor alpha (TNF-a), IL-2 and IL-10 were detected using multiplex fluorescence
immunoassay technology. Results The study ultimately included 450 patients, with 150 patients in each group.
The experimental group showed significant advantages in the treatment of malignant pleural and peritoneal
effusion, and the total complete remission rate increased. After treatment, the experimental group showed
significantly higher scores in physiological, psychological, and social functioning than the control group and
placebo group. In addition, the experimental group showed significantly higher levels of CD3" T cells, CD4"/
CD8" ratio, NK cells, Treg cells, and CD8" T cells compared to the control group and placebo group. After
treatment, the levels of IL-2 and IL-10 in the experimental group were significantly increased, while the levels
of IL-6 and TNF-a were decreased (P<0.05). Conclusion The combination of microbiota transplantation and

deep hyperthermia shows better clinical efficacy in the treatment of malignant pleural and peritoneal effusion

compared to microbiota transplantation alone.

[Keywords ] Deep hyperthermia; Malignant pleural and peritoneal effusion; Microbiota transplantation;

Immunomodulation; Tumour necrosis factor alpha
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Figure 1. Research Flow Chart
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. CD4"/CD8" Al . Tregs 4fMIAI NK 41l K F Fefl . NK 400, Tregs 40 A1 CDS™ T 4i ffd /K -
S HGI2HE L (P>0.05) . 1/I7)AE, W& TR 2R H 4 (P<0.05) . Hik
RIGLL CD3" T 410, CD4™ T 4ijifd . CD4"/CD8* L3 4,

1 BEHBEEBLHMELE [0 (%) ]

Table 1. Comparison of basaline data among three groups of patients [ (%)]

FHIE XHEZH (n=150) I (n=150) LIFIAH (n=150) LIF P
A (%) " 61.54+3.11 61.23+3.21 61.89 +3.32 0.234 0.792
P51 0.089 0.957
% 77 (51.33) 75 (50.00) 76 (50.67)
© 73 (48.67) 75 (50.00) 74 (49.33)
At eS| 4.123 0.127
Jipes R 78 (52.00) 66 (44.00) 70 (46.67)
s RO 72 (48.00) 84 (56.00) 80 (53.33)
Jibgg 2 A 0.123 0.941
Jitidezs 59 (39.33) 63 (42.00) 60 (40.00)
LIS 48 (32.00) 45 (30.00) 47 (31.33)
B L 43 (28.67) 42 (28.00) 43 (28.67)

E: CHEEHY LS.
F2 HEBEMPPEAITHRAIIFELIAZ [ (%) ]

Table 2. Comparison of the treatment effect of MPPE among three groups of patients [1 (%)]

Ei=tap XFHEZH (n=150) PRI (n=150) TR (n=150) Ve P

CR 41 (27.33) 72 (48.00) * 53 (3533) " 8.837 0.012
PR 33 (22.00) 60 (40.00) * 45 (30.00) * 12.571 0.002
ORR 74 (49.33) 132 (88.00) * 98 (65.33) ™ 27.633 <0.001
NC+PD 76 (50.67 ) 18 (15.00) ° 46 (34.67) * 8.284 0.004

E: HabBakis, ‘P<0.05; SiXhakis, "P<0.05,

3 SHEBELFEREQLQ-C30ENLEK (x+5, &)

Table 3. Comparison of the QLQ-C30 scores of quality of life among three groups of patients (x * s, points)

£zt XHRRL] (n=150) R (n=150) LR (n=150) LIF P
AP
BT HI 81.14 +2.67 81.21+2.78 81.05+2.83 0.067 0.935
BITE 65.20 £ 10.31° 7541 £9.81" 68.50 = 10.52"™ 23.456 <0.001
LA
TBITET 80.87 £3.11 80.32 £3.22 80.75 £3.18 0.123 0.885
BITIE 60.34 + 12.14° 70.61 = 11.12* 65.00 = 11.50" 18.234 <0.001
e
BT HI 74.11 £2.55 7421 +2.67 74.00 + 2.60 0.045 0.956
BIT A 55.85£11.15° 65.23 £ 10.37" 60.50 = 10.80™ 15.678 <0.001

E: Habmakis, P<0.05; SiXBakEs, "P<0.05; L5REIAEF AT, P<0.05,

®4 SHEETHERMITALER (Xx£s5)

Table 4. Comparison of T cell subsets among three groups of patients (x + )

Bzt 2D XFIRZH (n=150) PRI (n=150) LRI (n=150) F P
CD3'T (%)
biepag:i] 57.89+2.13 58.12+1.32 57.95+2.05 0.123 0.884
BITIE 60.15 + 4.86" 6522 +5.11" 59.87 + 4.93" 5.678 0.004
CD4"T (%)
TRYTHI 29.86 +2.14 30.13 £2.21 30.01 £2.18 0.102 0.903
BITIE 3532+3.91° 40.15 + 4.23* 34.89 + 4.05™ 12.345 <0.001
CD8'T (%)
biepag:i] 29.17 +2.56 29.65 +2.67 29.32 +2.61 0.234 0.792
BITIE 2521 +3.54° 28.91 +3.22" 26.15 + 3.47™ 6.789 0.001
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ZL34
EiEtap XTRELL (n=150) R (n=150) LR (n=150) F P
CD4/CD8*
TRYTHI 0.95+0.17 0.98+0.18 0.96+0.18 0.156 0.855
BITIE 1.22+0.28° 1.62 +0.25" 1.15+0.26™ 34.567 <0.001
Tregs (% )
TBITET 3.11+0.99 3.14+1.11 3.12+1.05 0.045 0.956
BIT IR 4.14+1.01° 512+ 1.12% 3.98 +1.03™ 12.345 <0.001
NK (%)
TRYTHI 11.13 £2.11 11.23 +2.14 11.18 £2.13 0.056 0.945
BITIE 12.93 +2.54° 15.43 +2.84* 12.85 £2.59™ 10.123 <0.001

7. Atk P<0.05; SikIhariz, "P<0.05; SRS AT, P<0.05,

2.5 SHMMEFKFILE

G ZH R R ZH RN R R A AR T T AY

HARNLFE 5,
26 ARRM

IL-6. TNF-o. IL-2. IL-10 7K V77 i 2% %876
Guit2EE L (P>0.05) . &I A, R -2
K TL-10 7K 8 3 5 T %t B4l e s 48, i
IL-6 H1 TNF-a 7K *F- W AH X} 82k (P<<0.05) .

X3 dUEH R Z R E AT E DI, 06T
R B AN RSO TR Friskge 4 Bz KAy
PRI 2 T MR AN R AL, AR R R4
BIZEFRILE AR, BRI 6,

=5 SHEEMMEFAKELE (X +5)
Table 5. Comparison of cytokine levels among three groups of patients (x +.s)

Bzt XHIEA] (n=150) I (n=150) LREFNAL (n=150) F P
IL-6 (pg/mL )

TR HI 48.45+2.22 48.32+2.31 48.50 +2.30 0.045 0.956

BITE 60.15 + 4.86° 50.20 +5.10" 58.90 +5.00™ 12.345 <0.001
TNF-o (ng/L)

IRITHT 40.53 +3.31 4033 +3.28 40.40 +3.30 0.023 0.978

BITIE 50.32 +3.91° 45.15 £ 4.23" 49.50 + 4.00™ 8.901 0.000
IL-2 (pg/mL )

TR HI 21.14+221 21.32+2.42 21.20 +2.30 0.067 0.935

BITE 2591 +3.22° 30.21 + 3.54" 26.50 +3.30™ 15.234 <0.001
1L-10 ( pg/mL)

IRITHT 10.66 = 0.12 10.67 +0.11 10.68 +0.13 0.012 0.990

BITIE 12.22 +0.28° 15.62 +0.25" 12.50 + 0.30™ 34.567 <0.001
E: Gk, ‘P<0.05; SiRIbkE, 'P<0.05; L5 REI4E T AER, P<0.05,

%<6 SEBTHRPHNARKMER [, (%) ]
Table 6. Comparison of adverse reactions among three groups of patients [ (%)]

HHY YR (n=150) REEH (n=150) LIIFIH (n=150) Ve P
J AN 15 (10.00) 12 (8.00) 10 (6.70) 1.234 0.541
FE JRAA R 0 (0.00) 18 (12.00) 0 (0.00) 20.432 <0.001
R 5(3.30) 3 (2.00) 4(2.70) 0.123 0.941
UMK 8 (5.30) 6 (4.00) 7 (4.70) 0.234 0.891

3 itig

MPE J2 [ K S g 64 UL R
H LT R B TP A BTSN O, P E G
TR O A SR AR AR ARG IR Oy
TR AL 2 R 5 T A AR 255
R TR IR BLAF A B2 A R
)iz "o MPE J& — Rl e & 8 B RO IR, Ko
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FHIE & 3 S50 B S B . (D 18 - s it ] 4
FMT 5 A2 1 5 R A S R EE AR TR (short chain
fatty acid, SCFA) 7= & & JF 2.1 %, R R K ¥
IL-6/TNF-a. & 409%~45%""; QAT H 500
41~43 CHITIHESFHILEF 70 (heat shock protein
70, HSP70) A3 3.5 4%, (iR bt 4
RHCRIETE 60%"; @ FAEHF] 4% CD4/CDS”
FUAERE 32.8% (1.62% vs. 1.22% ) , NK 4il ik
PE 38 58 19.4% (15.4% vs. 12.9% ) , ¥ A% Thl {1
P (1L-2 T 16.6% ) 5G] ( Tregs
TE R 23.7%) WA FEECA AR E W
QLQ-C30 PP, AKAA T BE4E B i A 3 1
47 5y (SEELAALL ) , PIRIP I BEIR T 64%.
TR BT I R B A R, TRYT XU T 4R
TR T 75%, 145 % B AR T 58% (il
it CD31 Jetafg ity ) 22 4k B4R P AL 5031 38 i %
A% I F kB (nuclear factor kappa-B, NF-xB )/
H S SR SOE R T 3 (signal transducer and
activator of transcription 3, STAT3 ) /VEGF {54l
R THRERE G & BIKSZK 43 ( G-protein
coupled receptor 43, GPR43 ) 32 A1 il 2H 2 11 I
LT FERS 2 (histone deacetylase 2, HDAC2) , &
O VEGF Z 1k 2 J3 37 XS 2H 8 11 S Tk Ak K7
Bk Z= ok iy 5.8 £ 1 #7559 HSP70 i
11 Toll ¥ 5% & ( Toll-like receptor 4, TLR4 ) —
BERE 4B P 88 ( myeloid differentiation factor
88, MyD88) {55 1, il 15 B 5 4R 41 it Y
CD80 ik AR TF 2 3.2 /% ™ wesh, Hr s
T AEEENE (POCREB I R 220% )
JEEHE T ROW T AR E (CD8™ T 4 g ki i
HNE 4.7 4% ) P,

CD4/CD8" HLAH AR, I kA aies
TR A0 M SR R IR AS . CDATT 41 i Al B HE
Al bk 820 L TE 15 2, T CD8' T 44 i b 71 57 24
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