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[ Abstract] Objective To explore the clinical efficacy and safety of Lactobacillus acidophilus
complex as adjuvant therapy for generalized anxiety disorder (GAD), and preliminarily explore
its mechanism of action from the perspectives of neurotransmitters and inflammatory factors.
Methods The clinical data of GAD patients diagnosed and treated in the Sleep Medical Center of
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Huzhou Third People's Hospital from September 2021 to August 2023 were retrospectively collected in this study.
According to whether probiotics were used in combination, the patients were divided into the combination group
(probiotics combined with duloxetine or paroxetine) and the monotherapy group (duloxetine or paroxetine).
The primary efficacy indicator of this study was the clinical response rate after 8-week treatment. The secondary
observation indicators were the changes in Self-Rating Anxiety Scale (SAS) scores, Hamilton Anxiety Rating Scale
(HAMA) scores, Pittsburgh Sleep Quality Index (PSQI) scores, serum neurotransmitter levels [norepinephrine
(NE), 5-hydroxytryptamine (5-HT), glutamate (Glu)] and serum inflammatory factor levels [C-reactive protein
(CRP), tumor necrosis factor-alpha (TNF-a) and interleukin-6 (IL-6)] before and after treatment. In addition, the
occurrence of adverse reactions during treatment in the two groups was evaluated. Results A total of 105 GAD
patients were included in this study, with 40 in the combination group and 65 in the monotherapy group. After 8-week
treatment, the clinical response rate of the combination group was significantly higher than that of the monotherapy
group (95.00% vs. 80.00%, P<0.05). Compared with those before treatment, the SAS scores, HAMA scores, PSQI
scores, and the levels of NE, Glu, CRP, TNF-a and IL-6 in both the combination group and the monotherapy group
decreased significantly (P<0.05), while the 5-HT level increased significantly (P<0.05). In addition, after treatment,
the SAS scores, HAMA scores, PSQI scores, and the levels of NE, Glu, CRP, TNF-a and IL-6 in the combination
group were significantly lower than those in the monotherapy group (P<0.05), while the 5-HT level was significantly
higher than that in the monotherapy group (P<0.05). In terms of adverse reactions, the incidence of adverse
reactions in the combination group was lower than that in the monotherapy group, but there was no statistical
difference (P>0.05). Conclusion Probiotic adjuvant therapy can improve the efficacy after 8 weeks, alleviate anxiety

symptoms and sleep quality. It may exert its effects by regulating neurotransmitter and inflammatory balance.
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Table 1. General data between the combined and single—agent groups

FHE BG4 (n=40) HZEA (n=65) e P
i (xts, #) 4335+ 15.57 41.85 £ 14.35 0.495 0.622
P [n (%) ] 0.006 0.939
S 33 (82.50) 54 (83.08)
% 7 (17.50) 11 (16.92)
it (x s, ) 1.85+0.78 1.79 + 0.67 0.379 0.706
FEH [n (%) | 0.039 0.842
& 35 (87.50) 56 (86.15)
= 5 (12.50) 9 (13.85)
WS [ (%) | 1.306 0.253
= 31 (77.50) 56 (86.15)
= 9 (22.50) 9 (13.85)
S [n (%) ] - 1.000"
i 37 (92.50) 60 (92.31)
= 3(7.50) 5(7.69)
HAMD (x £s, 47) 11.73 +2.48 11.06 = 2.46 1.339 0.183
LB [0 (%) ] 0.018 0.893
PEWPETT 21 (52.50) 35 (53.85)
M PETT 19 (47.50) 30 (46.15)

VE: ‘Fisher's#ibutt %k
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Table 2. Comparison of SAS, HAMA and PSQI scores in the combined and single—agent groups (x * s, points)

Bzt A4 (n=40) il (n=65) ¢ P
SAS
R 54.90 £ 4.78 55.28 +5.51 0.169 0.721
BITIE 29.80 + 3.95 41.69 £5.79" 0.003 <0.001
HAMA
R 31.00 +3.76 30.54+3.3 0.106 0.511
BITIE 6.98 +3.21° 14.51 £ 2.55" 0.152 <0.001
PSQI
RITHT 16.73 + 2.41 17.03 +2.4 0.995 0.528
BITIE 13.00 £2.11° 14.57 £ 2.56" 0.071 0.002

E: BRI ITAT LA, “P<0.05,
2.3 MHEHRISHR

BITHT, BRAARIRZIA GAD B IS NE .
5-HT #l Glu K F-ER TG #E XL (P>0.05) .
EGIFRT AR, BSR4 GAD EIRIT IR
M3 NE F1 Glu 7KF 2 2 TR, MM 5-HT /K
BE L (P<0.05) . A7)E, BG4 GAD
I3 NE F Glu KPR T2 , Ty 5-HT
KPR Em T4 (P<0.05) . HAANZ 3,

2.4 RIEFEER

IRITHT, WA 4R PR 25 4] GAD fB 3 I i
CRP., TNF-a Ml IL-6 /K F- 22 F LG il =2 X
(P>0.05) . S5IRIFATELES, BRA UM zydl
GAD £ # 8 J7 )5 L7 CRP. TNF-o il IL-6 /K
T RETRE (P<0.05) . 1GI7)5, BG4 GAD
BF M CRP, TNF-o Fll IL-6 /K i Z % T8
Zid (P<0.05) . HARILFK 4,

®R3 BAAMBHAMBBRIERLE (¥ £ )
Table 3. Comparison of neurotransmitter indexes in the combined and single—agent groups (x £ s)

P38 bR PA (n=40) HAZHA] (n=65) t 2
NE (pg/mL)
Myl 229.59 + 18.11 225.43 +17.99 0.839 0.253
HWITE 143.33 +26.51° 173.04 + 30.74" 0.335 <0.001
5-HT (pg/L)
Mol 256.03 +23.67 251.88 +30.41 0.170 0.464
HWITE 297.19 +28.17" 253.87 +27.18" 0.528 <0.001
Glu (pg/L)
Mol 8259+ 12.38 86.19 % 132 0.235 0.167
BTG 4577+ 727" 60.07 +7.96" 0.182 <0.001

E: HREAEITAILE, ‘P<0.05,

F4 BREHAMBRBERERRLE (X+5 )
Table 4. Comparison of inflammatory markers in the combination and single—agent groups (x )

RIEFEDR A4 (n=40) HZGA] (n=65) t P
CRP (pg/L)
RYTH 2.66+0.53 2.65+0.42 0.073 0.868
BITIR 0.89 +0.22° 1.46 +0.38" 0.001 <0.001
TNF-o (ng/L.)
RYTH 30.68 + 6.32 28.98 +5.47 0.380 0.150
BITIR 16.49 +2.29° 21.89 +3.89" 0.017 <0.001
1L-6 (pg/L)
RYTH 21.59+2.25 22.05 % 2.00 0.327 0.275
BITIR 13.84 +2.04" 21.76 + 1.95° 0.428 <0.001

E: BRI ITAT IR, “P<0.05,
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k3 ). 5 B A ERR 3, HOEAN BN &
RN 24.62%., WA BN K AR, 25
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Table 5. Comparison of adverse reactions in the combination and single—drug groups

NS A (n=40) HZh4 (n=65) Ve 2

Sk 1(250) 5(7.69)

JE K 3(750) 3(4.62)

A+ 1(250) 5(7.69)

{EFL 2 (5.00) 3(4.62)

At 7 (17.50) 16 (24.62) 0.733 0.392
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