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Study on the Mechanism of Bambuterol Hydrochloride in the Improvement of Chronic Obstructive
Pulmonary Disease Model Rats

DU Mengjiao, ZHONG Yanmei, DENG Shanbin, YU Chuqin, CHEN Lishi, CAI Yanqu(New Drug Research and
Development Center of Guangdong Pharmaceutical University & Guangdong Provincial Key Laboratory of New
Dosage Form, Guangzhou 510006, China)

ABSTRACT OBIJECTIVE: To study the mechanism of Bambuterol hydrochloride in the improvement of chronic obstructive
pulmonary disease (COPD) model rats, and to find the potential biomarker. METHODS: Totally 30 rats were randomly divided
into normal group, model group and bambuterol hydrochloride group (3.3 mg/kg), with 10 rats in each group; COPD model was
established by lipopolysaccharide (LPS) infusion combined with smoking in model group and bambuterol hydrochloride group.
After modeling, bambuterol hydrochloride group was given relevant medicine intragastrically, normal group and model group were
given constant volume of normal saline intragastrically, once a day, for consecutive 45 d. After last medication, the serum sample
and alveolar lavage fluid of rats were collected. The levels of interleukin-6 (IL-6) and tumor necrosis factor-o. (TNF-a.) in alveolar
lavage fluid were detected by ELISA. The serum metabolites were detected by LC-MS and analyzed by metabolomics. Orthogonal
partial least squares discriminant analysis (OPLS-DA) was used to screen out the differential metabolites. The potential biomarkers
were identified based on the related literature, and the metabolic pathway enrichment analysis was carried out by MetPA analysis
platform. RESULTS: Compared with normal group, the levels of IL-6 and TNF-a in alveolar lavage fluid of rats were increased
significantly in model group (P<<0.05). Compared with model group, the levels of IL-6 and TNF-o in alveolar lavage fluid of rats
were decreased significantly in bambuterol hydrochloride group (P<<0.05). Results of metabolomics and OPLS-DA showed that 21
differential metabolites and 12 potential biomarkers were found (including maleylpyruvate, hydroxypyruvate, tartronate

semialdehyde, etc.). Bambuterol hydrochloride can significantly reduce the levels of maleylpyruvate, methylselenocysteine and

5-deoxy-D-glucuronic acid (P<<0.05) , while increase the
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levels of hydroxypyruvate, tartronate semialdehyde and

malonic acid (P<<0.05). These biomarkers were mainly
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tyrosine metabolism pathway, glycine, serine and threonine metabolism pathway. CONCLUSIONS: The mechanism of bambuterol

hydrochloride improving COPD may be associated with the decrease of the levels of TNF-o and IL-6, as well as the pathway of

amino acid metabolism, energy metabolism and lipid metabolism.
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Tab 1 The levels of IL-6 and TNF-a in BALF of rats
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Eib| IL-6 TNF-a

%4 145.85£ 18.64 92544394
R 172.77£4.05° 10329+ 1.92°
BRI A 158.08 +8.70° 91.55+5.71°

T SRR AL, *P<<0.05; S IIZ L4, "P<<0.05
Note: vs. normal group, “*P<<0.05; vs. model group,’P<<0.05
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Fig 1 Total ion current chromatograms in serum of rats from different groups under positive and negative ion

mode
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3 J[AXRMBERESRACEY AL
Fig 3 Volcanic maps of differential metabolites in se-

rum of rats in each group
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Tab 2 Results of differential metabolite identification

G5 ERHIAR m/z {RE2RTE] s AR
| DRBENE 185.118 0 196.232 CHO,
2 FRAN 105.066 8 348.704 CHO,
3 IR IR 105.066 8 348704 CHO,
4 Wi 105.066 8 348.704 CHO,
5 iGH 105.066 8 348,704 CHNO
6 R 160.075 3 200985 C.CHy
7 DARAELBIN R 163.0974 1.60735 CHOs
8 SREERCR 163.0974 525270 CHO,
9 2-IFE 179.0922 630438 CHO,

10 23D KR 179.0922 630438 CHOs

11 BN 179.0922 630438 CHiO;

12 52 IE-D- kR 179.0922 630438 CHiO;

13 2D-2,3,5/4,6- LA R 179.0922 630438 CHO

14 S-hE-D- AR 179.117 4 630438 CHiO

15 LA 4 179.0022 630438 CHiO;

16 LB - 179.0922 630438 CHOs
17 DA IR DL AL 179.0922 630438 CHiO;
18 23 L LR 179.0922 630438 CH.O0
19 3 RN R 187.143 6 166.618 CHO,

2 FER AL 2R 199.1072 154911 CHNOSe

2 LAURMEE-6-BRth 257.1123 141.040 CHOP
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LR IDE 2R | 5- R 48 -D- 1 e W TRE TR 25 s 35 0 B 7K
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oAl
Tab 3 Effect of bambuterol hydrochloride on poten-
tial bimarkers in COPD model rats

i
5 EEEEED miz  Foldchange [ HBIGHEA  RRASTE
SHRALE B
1 TRRENERAR 1851180 0217 | 1
1 BT 105.0668 149 1 |
3 BERCENE 105.0668 149 1 |
4 WTR 1050668 149 1 |
5 RYE 105.0668 149 t I
6 R LR 199.0072 0111 N 1
7 ME 1790922 279 I l#
8 23D R 1790922 279 1 |
U 1790922 279 1 |
10 SBEAMMED-MARR 190022 279 1 |
11 2D23,54,6-RHHE/H 1790922 279 1 |
1 SRE-D-AE R 1M.174 0321 N |

ET PFORETE | VRN TR SR A, " P<0.05; 5
IEH R, "P<0.05

Note: “ T 7 means the content is up-regulated, “ | ” means the con-
tent is down-regulated; vs. model group, * P<<0.05; vs. control group,
“P<0.05
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Fig4 Analysis results of metabolic pathways of poten-
tial biomarkers
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