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Clinical study on Eucalyptus, Limonene and Pinene Enteric Soft Capsules combined
with budesonide/formoterol in treatment of acute exacerbation of chronic obstructive
pulmonary disease
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Abstract: Objective To investigate the clinical efficacy of Eucalyptol, Limonene and Pinene Enteric Soft Capsules combined with
Budesonide, Glycopyrronium Bromide and Formoterol Fumarate Inhalation Aerosol in treatment of acute exacerbation of chronic
obstructive pulmonary disease (AECOPD). Methods A total of 82 patients with AECOPD admitted to Zhumadian Central Hospital
from January 2024 to January 2026 were selected as the study subjects. They were divided into control group and treatment group
using a simple random number table method, with 41 cases in each group. The control group received Budesonide, Glycopyrronium
Bromide and Formoterol Fumarate Inhalation Aerosol 2 puffs per dose, twice daily. The treatment group was administered Eucalyptol,
Limonene and Pinene Enteric Soft Capsules on top of the control group's regimen, 1 capsule per dose, three times daily. Two groups

were treated continuously for 2 weeks. The total effective rate, clinical symptom scale scores, pulmonary function indicators, airway
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mucus secretion indicators, and inflammatory response indicators were compared between two groups. Results The total effective
rate of the treatment group was 95.12%, significantly higher than the control group's 80.49% (P < 0.05). After treatment, the scores of
the modified version of the British Medical Research Council Respiratory Questionnaire (mMRC) and Cough and Phlegm Assessment
Questionnaire (CASA-Q) in two groups were significantly reduced (P < 0.05), and the mMRC and CASA-Q scores in the treatment
group were significantly lower than those in the control group (P < 0.05). After treatment, the forced vital capacity (FVC), peak
expiratory flow (PEF), forced expiratory volume in one second (FEV1), percentage of FEV1 to predicted value (FEV1pre%), and
FEV1/FVC of two groups significantly increased (P < 0.05). Furthermore, FVC, PEF, FEV1, FEV1pre%, and FEV1/FVC ratio in the
treatment group were significantly higher than those in the control group (P < 0.05). After treatment, the levels of goblet cell mucin
protein (MUCS5AC) and neutrophil elastase (NE) in two groups significantly decreased (P < 0.05), and the levels of MUCS5SAC and NE
in the treatment group were lower than those in the control group (P < 0.05). After treatment, the levels of high-sensitivity C-reactive
protein (hs-CRP), interleukin-6 (IL-6), serum amyloid A (SAA), and soluble myeloid trigger receptor-1 (STREM-1) were significantly
reduced in two groups (P < 0.05), and hs-CRP, IL-6, SAA, and sSTREM-1 in the treatment group were lower than those in the control
group (P < 0.05). Conclusion The clinical efficacy of the combination of Eucalyptol, Limonene and Pinene Enteric Soft Capsules
and Budesonide, Glycopyrronium Bromide and Formoterol Fumarate Inhalation Aerosol is definite in treatment of acute exacerbation
of chronic obstructive pulmonary disease. It can effectively improve patients' breathing difficulties, cough and sputum symptoms,
enhance lung function, alleviate airway mucus hypersecretion and systemic inflammatory reactions.
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Table 1 Comparison on total effective rates between two groups

45 n/fg pEp el Ly e 1151 TR SR %

Xt g 41 17 16 8 80.49

BIT 41 24 15 2 95.12"
XA *P<0.05,
*P<<0.05 vs control group.

%2 74 mMRC, CASA-Q iFESEEE: ( X +s )
Table 2 Comparison on mMRC and CASA-Q scores between two groups ( x* s)
mMRC ¥4} CASA-Q iF4r
2H 1 n/f - -

HRITHT I A WRITHY I A
pagit 41 3.15£0.60 1.71£0.41° 28.4214.17 15.93+3.12"
BT 41 3.18%0.57 1.1240.32*4 28.5614.03 10.454+2.21%

SRHHBITATHE: "P<0.05; SXTRAGITEHE: 4P<0.05.
“P < 0.05 vs same group before treatment; 4 P < 0.05 vs control group after treatment.
*3 FHARINREIEARELEL ( X =)
Table 3 Comparison on pulmonary function indexes between two groups ( xX*s )

A n/fF BT[] FVCIL PEF/(L s9) FEV1/L FEV1pre% FEV1/FVC
YR 41 JRITET 2.33+0.45 3.23+0.61 1.56+0.38 58.27+8.93 52.14+7.63

BT A 2.68+0.48" 3.97+0.65" 1.954+0.42" 68.32+9.47" 61.45+7.86"
YT 41 IRITHT 2.35+0.42 3.261+0.58 1.58+0.36 58.62+8.75 52.37+7.41

BITE 3.12+0.51%4 5.18+0.73"4 2.42+0.45"4 82.45+10.26"4 72.361+8.52"4

SRMABITRTLE: "P<0.05; SXTMARITE R 4P<0.05.

*P < 0.05 vs same group before treatment; 4 P < 0.05 vs control group after treatment.

F4 FASERRDLERLER (x£s)

Table 4 Comparison on airway mucus secretion indexes between two groups ( xts)

MUC5AC/(ng mL1)

NE/(ng mL™?)

ZH %) n/fl — - o .

YRIT AT VI e VERRgE| 89T e
pagitst 41 44.89+8.92 32.47+5.82" 28.13+5.47 18.62+4.23"
VRIT 41 45.26+8.73 22.15+4.36" 28.45+5.32 12.374+3.15™

HRMEBITRIR: "P<0.05; SXTEHIRIT G 4P<0.05.

*P < 0.05 vs same group before treatment; 4 P < 0.05 vs control group after treatment.
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*£5 PHAKMRBIEFRLLE ( x xs)

Table S Comparison on inflammatory response indexes between two groups ( xts)

Al nfl WEEETE hs-CRP/(mg L) IL-6/(pg mL™) SAA/(mg L7Y) STREM-1/(pg mL™?)

W 41 TBITHT 12.53+3.51 32.24+6.95 18.17+4.38 25.23+5.47
"I E 7.86+2.15" 19.45+3.82" 10.53+2.47" 15.72+3.46"

BT 41 BT R 12.68+3.42 32.57+6.84 18.36+4.25 25.48+5.36
wITE 4.25+1.36"4 11.324+2.47"4 6.84+1.52"4 9.651+2.13"4

HRMERITRTLE: "P<0.05; SXTRRARITELE: 4P<0.05.

*P < 0.05 vs same group before treatment; 4 P < 0.05 vs control group after treatment.
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