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K CBEAEHHUIO ABTOPOB!
[Ipu HampaBIEeHUY CTAaTbH B PEAAKITUIO HEOOXOIUMO COOIONATh CISAYIONINE TIPABHIIIA;

1. CraTps nomkHa OBITH IPEJCTaBICHA B IBYX SK3EMIUIIPAX, HA PYCCKOM HMJIM aHTITUHACKOM SI3bI-
Kax, HaTrleyaTaHHas yepe3 MoJITopa HHTepBaJjia Ha OIHOI CTOPOHE CTAHIAPTHOIO JIUCTA € INMPHHOI
JIEBOTO NOJIsI B TPHM caHTHMeTpa. Mcnonb3yemblil KOMIIBIOTEPHBII WPUQT U1 TEKCTa Ha PYCCKOM U
aHnuickoM s3bikax - Times New Roman (Kupuiuna), 115 TeKcTa Ha TPy3UHCKOM S3BIKE CIIEAYeT
ucnoip3oBath AcadNusx. Pasmep mpudra - 12. K pykonrcu, HaneyaTaHHOW Ha KOMITBIOTEPE, JTODKEH
o5ITh IprtoskeH CD co crarbeit.

2. Pa3Mep craTbu TOTKEH OBITH HE MEHEe NeCsTH 1 He OoJiee 1BaALATH CTPAHUI] MAITHOIINCH,
BKJIIOYAsl yKa3areJlb JINTepaTypsl U Pe3loMe Ha aHIJIMIICKOM, PYCCKOM U IPYy3HHCKOM SI3bIKaX.

3. B crarbe 10KHBI OBITH OCBEIICHBI AKTyaIbHOCTh JAHHOTO MaTepHalla, METOIBI U PE3YIIbTaThI
UCCIIeIOBaHUs U X 00CYyKACHHE.

[Ipu npencTaBiIeHNHN B IIeYaTh HAYYHBIX SKCIIEPUMEHTAIBHBIX PA0OT aBTOPHI JOJIKHBI YKa3bIBATH
BHUJl U KOJMYECTBO SKCIIEPUMEHTANBHBIX KUBOTHBIX, IPUMEHSBIINECS METOABl 00e300MMBaHUS U
YCBHIJICHHUS (B XOJI€ OCTPBIX OIIBITOB).

4. K crarbe JOIKHBI OBITH MIPUIIOMKEHBI KpaTKoe (Ha MOJICTPAaHUIIBI) Pe3OMe Ha aHIIIUICKOM,
PYCCKOM M IT'PY3HHCKOM $I3bIKax (BK/IIOYAIOLIEE CIELYOLINE pa3aesbl: Liedb UCCIeI0BaHNs, MaTepHual U
METOJIBI, PE3YJILTATHI M 3aKIIFOUSHHE) U CIIUCOK KITtoueBBIX cioB (key words).

5. Tabnunp! HEOOXOIUMO NPENCTABIATE B Ie4aTHOH hopme. DoTokonuu He npuHUMaroTcs. Bee
nu¢poBbie, HTOTOBbIE H NPOLIEHTHbIE JaHHbIE B Ta0JIMIaX J0JIKHbI COOTBETCTBOBATH TAKOBBIM B
TeKcTe cTaThbU. Tabiuibl U rpaduKu TOJKHBI OBITH 03aryIaBIICHBI.

6. dotorpadun AOIKHBI OBITH KOHTPACTHBIMHU, (POTOKOIHHU C PEHTTEHOTPAMM - B IO3UTUBHOM
n300paxeHuH. PUCYyHKH, yepTeXu U IuarpaMmbl clIeoyeT 03ariaBUTh, IPOHYMEPOBATh U BCTABUTH B
COOTBeTCTBYIOIIEe MecTo TekcTa B tiff opmare.

B noanucsix k MukpogotorpadgusaM cieayeT yKa3plBaTh CTEICHb yBEIMUCHUS Yepe3 OKYISP HITH
00BEKTUB U METOJ] OKPACKU WJIM UMIIPETHALIMH CPE30B.

7. ®aMUIUU OTEYECTBEHHBIX aBTOPOB MIPUBOJAATCS B OPUTHHAIBHON TPAHCKPUIILIUH.

8. I[Ipu opopmnennu u HampaBneHun crared B xypHanm MHI mpocum aBTOpOB cobmronars
NpaBUIIa, U3JI0KEHHBIE B « EMUHBIX TpeOOBaHUSIX K PYKOMHUCSM, IPEACTABISIEMBIM B OMOMEIUIIMHCKHUE
JKypHAJIbD», TPUHATHIX MeXIyHapOAHBIM KOMHUTETOM PEIAaKTOPOB MEAMLMHCKUX KYpHAJIOB -
http://www.spinesurgery.ru/files/publish.pdf u http://www.nlm.nih.gov/bsd/uniform_requirements.html
B koHIIe Kax 101 OPUTHHATIBHOM CTaThU MPUBOAUTCA OnOIHOrpadguyeckuii cnucok. B cnmncok nurepa-
TYPBI BKJIFOYAIOTCSl BCE MaTepHalibl, HA KOTOPBbIE UMEIOTCS CCBUIKU B TeKcTe. CIHUCOK COCTaBIAETCs B
andaBUTHOM MOpsAKe U HymMepyeTcs. JIutepaTypHblii HCTOYHMK NPUBOAUTCS Ha sI3bIKE OpUrMHaia. B
CIMCKE JINTEPATyPhl CHavYajia IPUBOIATCS PabOThI, HAMCAHHBIE 3HAKaMU TPY3MHCKOTO andaBuTa, 3aTeM
Kupwuien u naruHuneidl. CChUIKM Ha IUTHUPYEMble pabOThl B TEKCTE CTAaTbH JAIOTCS B KBaIpPaTHBIX
CKOOKax B BUJI€ HOMEPA, COOTBETCTBYIOLIETO HOMEPY JaHHOH pabOoThI B CIIMCKE TUTEPaTypbl. bonbmmH-
CTBO IIUTHPOBAHHBIX UCTOYHUKOB JOJKHBI OBITH 3a IMOCTIEAHNUE S5-7 JIET.

9. ns momydeHus MpaBa Ha MyONMKAIMIO CTaThs OJDKHA MMETh OT PYKOBOIUTENSI pabOTHI
WIN YUPEXKJCHUS BU3Y U CONPOBOIUTEIHHOE OTHOLLICHNUE, HAIMCAHHBIC WJIM HAlledaTaHHbIE Ha OJIaHKe
Y 3aBEPEHHBIE MOJIHCHIO U NIEYATHIO.

10. B koHIe cTaThU NOJKHBI OBITH MOAMHCH BCEX aBTOPOB, MOJHOCTBHIO MPUBEAEHBI UX
(amMuInM, UIMEHa U OTYECTBA, YKa3aHbl CIIy>KeOHBIN M AOMAIIHUI HOMEpa TeJIe(OHOB U agpeca MM
uHble koopAuHaThl. KomuuecTBo aBTOPOB (COABTOPOB) HE NOHKHO MPEBBIMIATH IISATH YEJIOBEK.

11. Penakuus ocraBisiet 3a cO00i MpaBo COKpaIaTh ¥ HCIPaBIATh cTarhi. Koppekrypa aBropam
HE BBICBUIAETCS, BCS paboTa U CBEpKa IPOBOAUTCS 110 aBTOPCKOMY OPHTHHAILY.

12. HemomycTuMoO HampaBiieHHE B pelaklMIo padoT, MpeICTaBICHHBIX K MeYaTH B MHBIX
M3/1aTeNbCTBAX WIIM OMYOJIMKOBAHHBIX B APYTHX U3JAHUSX.

Hpﬂ HApYHNIEHUH YKa3aHHBIX IPABUJI CTATbU HE PAaCCMAaTPUBAIOTCH.
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Please note, materials submitted to the Editorial Office Staff are supposed to meet the following requirements:

1. Articles must be provided with a double copy, in English or Russian languages and typed or
compu-ter-printed on a single side of standard typing paper, with the left margin of 3 centimeters width,
and 1.5 spacing between the lines, typeface - Times New Roman (Cyrillic), print size - 12 (referring to
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3. Submitted material must include a coverage of a topical subject, research methods, results,
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mark out its top and bottom parts. Drawings must be accurate, drafts and diagrams drawn in Indian ink
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7. Please indicate last names, first and middle initials of the native authors, present names and initials
of the foreign authors in the transcription of the original language, enclose in parenthesis corresponding
number under which the author is listed in the reference materials.

8. Please follow guidance offered to authors by The International Committee of Medical Journal
Editors guidance in its Uniform Requirements for Manuscripts Submitted to Biomedical Journals publica-
tion available online at: http://www.nlm.nih.gov/bsd/uniform_requirements.html
http://www.icmje.org/urm_full.pdf
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of the article under the title “References”. All references cited in the text must be listed. The list of refer-
ences should be arranged alphabetically and then numbered. References are numbered in the text [numbers
in square brackets] and in the reference list and numbers are repeated throughout the text as needed. The
bibliographic description is given in the language of publication (citations in Georgian script are followed
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9. To obtain the rights of publication articles must be accompanied by a visa from the project in-
structor or the establishment, where the work has been performed, and a reference letter, both written or
typed on a special signed form, certified by a stamp or a seal.

10. Articles must be signed by all of the authors at the end, and they must be provided with a list of full
names, office and home phone numbers and addresses or other non-office locations where the authors could be
reached. The number of the authors (co-authors) must not exceed the limit of 5 people.

11. Editorial Staff reserves the rights to cut down in size and correct the articles. Proof-sheets are
not sent out to the authors. The entire editorial and collation work is performed according to the author’s
original text.

12. Sending in the works that have already been assigned to the press by other Editorial Staffs or
have been printed by other publishers is not permissible.

Articles that Fail to Meet the Aforementioned
Requirements are not Assigned to be Reviewed.
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Abstract.

Background: Chronic obstructive pulmonary disease is a
frequently occurring and common respiratory disease which has
an incidence of 13.7% among people over 40 years in China,
and now nearly 100 million people at home suffer from chronic
obstructive pulmonary disease.

Objective: To observe the effect of Low molecular weight
heparin sodium in the treatment of acute exacerbation of
chronic obstructive pulmonary disease (AECOPD) comorbid
with pulmonary heart disease (PHD) on blood vessels.

Methods: A total of 92 patients with AECOPD accompanied
by PHD in our Hospital from January 2019 to May 2021 were
randomly divided into two groups. The control group was given
basic treatment while the observation group was treated with
basic treatment in combination with Low molecular weight
heparin sodium. The changes of blood gas, hemorheology,
cardiac function and serum factors were recorded to analyze
their curative effect and safety.

Results: The total effective rate of the observation group was
95.65% (44 cases per 46 cases), which was significantly higher
than that of the control group with 82.61% (38 cases per 46
cases), with statistical significance (P<0.05). The left ventricular
ejection fraction (LVEF), 6-min walking distance (6MWD),
arterial partial pressure of oxygen (PaO2), pH, nitric oxide (NO),
and oxygen saturation (SaO2) in the two groups were higher than
those before treatment while 4-hydroxymenealdehyde (4-HNE),
endothelin-1 (ET-1), arterial partial pressure of carbon dioxide
(PaCO2), brain natriuretic peptide (BNP), high-sensitivity-C-
reactive protein (hs -CRP), tumor necrosis factor-o (TNF-a) and
hemorheology indexes were decreased compared with those
before treatment. After treatment, the improvement of the above
indexes in the observation group was higher than those in the
control group (P<0.05) with no significant difference in adverse
reactions between them(P>0.05).

Conclusion: Low molecular weight heparin sodium can
reduce inflammation and improve hemorheology by regulating
the balance of blood vessels, thus improve the curative effect in
the treatment of AECOPD accompanied by PHD.

Key words. Seboli, Chronic obstructive pulmonary disease,
PHD, Blood vessels.

Introduction.

Chronic obstructive pulmonary disease (COPD) can cause
long-term airflow limitation. Patients in the state of hypoxemia
and pulmonary hypertension will have an increase in pulmonary
vascular resistance and right ventricular load, thus cause chronic
pulmonary heart disease. COPD will transfer into AECOPD
under various external stimuli with the body’ s hypoxia
symptoms and hypoxic pulmonary hypertension aggravating,
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resulting in acute exacerbation of heart disease and even right
heart failure or death [1]. Conventional treatment such as anti-
infection, oxygen inhalation, phlegm removing, cardiotonic and
diuretic cannot achieve ideal curative effect [2].

Under hypoxic condition, the coagulation system is activated,
and the blood viscosity is increased, which is beneficial to
the formation of pulmonary arteriole thrombosis to promote
pulmonary hypertension, thus further aggravate the condition of
PHD [3]. Some scholars have proposed that active anticoagulant
therapy contributed to the prognosis of patients. Low molecular
weight heparin calcium is the degradation product of ordinary
heparin with a better anticoagulant effect than that of ordinary
heparin and small hemorrhagic adverse reactions and high
safety [4]. In this study, the effect of low molecular weight
heparin calcium treatment of AECOPD accompanied by PHD
on 4-hydroxymenealdehyde (4-HNE), endothelin-1 (ET-1),
nitric oxide (NO) has been observed for clinical reference. The
report is as follows.

Materials and Methods.

General data:

A total of 92 patients with AECOPD accompanied by PHD
who were admitted to our hospital (from January 2019 to May
2021) for a retrospective study were divided into two groups
by simple random method, with 46 cases in each group. The
general data were comparable (P>0.05). See Table 1.

Inclusion and exclusion criteria:

Inclusion criteria: (1) AECOPD meets the criteria of "Expert
Consensus on Diagnosis and Treatment of AECOPD" [5]; (2)
pulmonary heart disease meets the criteria of "Internal Medicine"
[6]; (3) Age >18 years old, <80 years old; (4) Non-smoking or
smoking cessation >10 years; (5) Voluntary participation in the
study, and the study was approved by the ethics committee of
the hospital.

Exclusion criteria: (1) patients with PHD not caused by
COPD; (2) patients with bronchial asthma, lung cancer,
pulmonary embolism, etc.; (3) patients with bleeding disorders
or bleeding tendency; (4) mental disorders, unable to cooperate
with treatment and curative effect evaluator; (5) allergic
constitution or liver and kidney insufficiency.

Treatment methods:

The control group was given routine basic treatment of
AECOPD, including low-flow oxygen inhalation, sensitive
antibiotics or broad-spectrum antibiotics for anti-infection,
ambroxol for eliminating phlegm, salmeterol for relieving
asthma, digitalis drugs for cardiotonic, furosemide for diuresis,
balancing water and electrolytes and nutritional support, etc. The
observation group was additionally treated with low molecular
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Table 1. Comparison of general data.

Group Number of cases Male/Female Age (age)
Control group 46 25/21 60.44+7.15
Observation group 46 21/24 60.71+7.25
x 0.696 0.180

P 0.404 0.858

weight heparin sodium injection (manufacturing unit: Shenzhen
Saibaoer Biopharmaceutical Co., Ltd.), which subcutaneously
injected 5000AXa, bid. Both groups were treated for 7 days.

Detection method:

Radial artery blood was drawn from patients to detect the
levels of Pa02, PaCO2, Sa02, pH and other blood gas indexes
before and after 7-days treatment. Testing equipment: I-STAT-
300G blood gas analyzer (Abbott, USA). Before and 7d after
treatment, Sml fasting venous blood samples were drawn from
patients for centrifugation (parameters: 3000r/min, 10min) to
get the upper serum to detect 4 - hydroxy-1 - enal (4 - HNE),
endothelin-1 (ET-1), nitric oxide (NO), brain natriuretic peptide
(BNP), high sensitivity-C reactive protein (hs-CRP), tumor
necrosis factor-o (TNF-a) and other indicators by enzyme-linked
immunosorbent assay (ELISA) kit (production unit: Nanjing
Jiancheng Bioengineering Institute). The above indicators
were detected by enzyme-labeled instrument (American BIO-
TEK company, model ELX800). Another venous blood sample
was taken to detect the whole blood viscosity at low shear and
high shear, plasma viscosity and FIB level. The instrument
was an automatic hemorheology analyzer (Beijing Saikexide
Technology Co., Ltd., model SA-7000).

Efficacy criteria:

(1) Markedly effective: After treatment, symptoms and signs
disappeared or markedly improved with existing hypoxemia,
hypercapnia corrected; (2) Effective: After treatment, symptoms
and signs were alleviated with the existing hypoxemia and
hypercapnia alleviated; (3) Invalid: did not meet the aforesaid
standards.

Statistical method:

SPSS 19.0 version was used for statistical analysis, in which
the measurement indicators were expressed as[ | y£s, comparison
was expressed by t test, while case description was used for data
counting, ¥2 test was used for comparison between groups,
when P<0.05 they were statistically significant.

Results.

Comparison of curative effect between two groups:

In the observation group, 25 cases were markedly effective, 19
cases effective and 2 cases ineffective, with the total effective
rate of 95.65 %; in the control group, 18 cases were markedly
effective, 20 cases were effective, and 8 cases were ineffective,
with the total effective rate of 82.61 %, and the difference was
statistically significant between groups (y2 = 4.039, P = 0.044).

Comparison of LVEF, 6MWD and blood gas analysis between
two groups:

The above indexes in the two groups increased when compared
with those before treatment, while PaCO2 decreased compared
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Course of Body mass NYHA classification
disease (year) index kg/m? Class II/Class I1I/Class IV
12.52+3.98 24.12+1.85 10/19/17

12.17+4.15 23.84+1.91 9/23/14

0.413 0.714 1.298

0.681 0.477 0.523

with those before treatment (P<0.05). After treatment, compared
with LVEF (41.78 £4.11 and 38.12 + 3.24) %, 6MWD (438.56
+ 74.86 and 412.55 £ 70.47) m, PaO2 (73.12 + 5.28 and
66.58 £ 6.12mmHg), PaCO2 (46.89 + 4.58 and 52.12 + 4.62),
mmHgSa02 (95.85 + 3.74 and 88.98 + 4.02) %, pH (7.36
0.06 and 7.32 £ 0.09) in observation group and treatment group,
there was statistically significant (P<0.05). See table 2.

Comparison of serum factors between two groups:

NO in the two groups was higher than that before treatment
(P <0.05), and 4 - HNE, ET-1, BNP, hs-CRP and TNF-a were
lower than those before treatment (P < 0.05). After treatment,
compared with NO ( 58.24 + 6.14 and 44.69 £ 526 ) mg / L,
4 - HNE (14.22 £ 2.05 and 15.24 £ 2.31) mg / L, ET-1 (5§7.25
+12.43 and 71.25 + 16.96) ng / mL, BNP (574.66 + 63.23 and
814.36 +86.77) pg/ mL, hs-CRP (8.25 +2.02 and 12.87 +2.88)
mg / L, TNF-a (37.12 £ 4.11 and 45.39 + 4.85) pg / mL in
observation group and treatment group, there was statistically
significant (P<0.05). See table 3.

Comparison of hemorheology between two groups:

The whole blood viscosity, plasma viscosity and FIB in the two
groups were lower than those before treatment (P < 0.05). After
treatment, compared with the whole blood low shear viscosity
(8.98 £ 1.22 and 10.41 £+ 1.52) mPa-s, whole blood high shear
viscosity (6.56 + 1.11 and 7.58 + 1.02) mPa-s, plasma viscosity
(1.62+£0.21 and 1.72 £ 0.31) mPa-s, FIB (5.72 + 1.14 and 4.51
+ 1.06) g / L in observation group and treatment group, there
was statistically significant (P<0.05). See table 4.

Comparison of adverse reactions between the two groups:

The incidence of adverse reactions in the observation group
was 13.04 % (3 cases of subcutaneous ecchymosis, 2 cases of
gastrointestinal reactions, and 1 case of increased hydrolase),
which was not statistically significant compared with 4.35 %
(1 case of gastrointestinal reactions and 1 case of increased
hydrolase) in the control group (y2 =2.191, P =0.139).

Discussion.

Characterized by incomplete reversibility of the airway and
progressive airflow limitation, COPD is acutely aggravated
under the stimulation of cold, infection, inhalation of harmful
smoke and other incentives, showing symptoms like cough,
wheezing worse, and sputum volume increasing in a short
period of time. Long-term repeated infection and hypoxia
stimulation can cause airway, pulmonary blood vessels, lung
parenchyma lesions, immune-related cells secrete a variety
of inflammatory cytokines, causing alveolar tissue, capillary
peroxidation damage, activation of coagulation system. As
a result, blood viscosity will increase and come into micro
thrombosis, resulting in pulmonary arteriole blood flow blocked,
and then cause lung structural remodelling, thus ultimately lead



Table 2. Comparison of LVEF, 6MWD and blood gas analysis between the two groups.

Group

LVEF 06 Aner esmen
MWD (m) Aner neamen
PaO, (mmHg) iitf;r frg;irj::t
PaCO, (mmHg) i;f:rr friififﬁi
Sa0, (%) ii’{:; friﬁszt
o Before therapy

After treatment

Control group
34.25+4.52
38.12+3.24"
225.02+84.68
412.55+£70.47"

Observation group
33.98+5.02
41.78+4.11*
231.75+82.59
438.56+74.86™

54.02+5.14 52.47+5.86
66.58+6.12" 73.12+5.28"
60.12+5.98 62.36+6.10
52.12+4.62" 46.89+4.58™
80.21+4.96 78.96+5.22
88.98+4.02" 95.85+3.74"*
7.28+0.10 7.30+0.11
7.32+0.09" 7.36+0.06™

Note: intra-group comparison, "P < 0.05; comparison between groups, *P < 0.05.

Table 3. Comparison of serum factors between the two groups (—y=s).

4-HNE (mg/L)
ET-1 (ng/mL)
NO (mg/L)
BNP (pg/mL)

hs-CRP (mg/L)

Before therapy
After treatment
Before therapy
After treatment
Before therapy
After treatment
Before therapy
After treatment
Before therapy
After treatment

Control group

Observation group

17.53+2.88 17.48+3.26
15.24+2.31° 14.22+2.05™
95.28+24.23 91.25425.66
71.25+16.96" 57.25+12.43™
30.12+45.02 29.9444.75
44.69+5.26" 58.24+6.14"*

2105.63+£314.25
814.36+86.77"

2086.95+289.76
574.66+£63.23™

Before therapy
TNF- L
a (pg/mL) After treatment

34.85+5.63 32.5946.11
12.87+2.88" 8.25+2.02™
65.63+12.02 66.52+10.52
45.39+4.85" 37.12+4.117*

Note: intra-group comparison, "P < 0.05; comparison between groups, *P < 0.05.

Table 4. Comparison of hemorheology between the two groups (—y+s).

Group

Number of cases
Before th

Whole blood viscosity low shear (mPa-s) clore Cerapy
After treatment
Before therapy

Whole blood viscosity high shear (mPa-s) After treatment

) ) Before th
Plasma viscosity (mPa-s) Aft:‘t;)rr :re;rr;l:zt
Before therapy
FIB (g/L
(g/L) After treatment

Control group Observation group

46 46
12.85+2.02 12.91+£1.96
10.41+1.52" 8.98+1.22"
7.91+1.28 7.95+1.23
7.58+1.02" 6.56£1.117*
1.85+0.36 1.81+0.42
1.72+0.31" 1.62+0.21"
3.75+1.02 3.78+0.94
4.51+1.06" 5.72+1.14™

Note: intra-group comparison, “P < 0.05; comparison between groups, *P < 0.05.

to chronic pulmonary heart disease [7]. Pulmonary heart disease
can cause acute myocardial infarction, decompensated heart
failure, acute heart failure, cardiogenic death and other serious
adverse consequences [8].

Active anticoagulant therapy is helpful to correct
hemodynamic disorders and reduce cardiac pump blood load,
which is beneficial to the prognosis of AECOPD patients with
pulmonary heart disease. Low molecular weight heparin sodium
is a widely used anticoagulant in the prevention of venous
thromboembolism, unstable angina and acute myocardial
infarction after surgery [9]. Some studies have found that it has
a good application effect in the treatment of AECOPD comorbid
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with pulmonary heart disease, which is helpful to improve the
heart function of patients [10].

In this study, low molecular weight heparin sodium used in the
treatment of AECOPD comorbid with pulmonary heart disease
was found that the total effective rate was higher than that of
conventional treatment. After treatment, LVEF, 6MWD, PaO2,
Sa02 and pH levels were higher than those of conventional
treatment, while PaCO2 was lower than that of conventional
treatment. The results suggest that low molecular weight heparin
calcium in the treatment of AECOPD comorbid with pulmonary
heart disease can improve the curative effect, correct the body '
s hypoxic state and improve the heart function of patients. This



is because low molecular weight heparin calcium can improve
alveolar capillary low blood flow state, inhibit local oxidative
stress, decrease micro thrombosis, reduce cardiac preload and
pulmonary vein pressure, so as to better protect the heart [11-12].

4-HNE is a aldehyde product in the process of lipid
peroxidation, which can interfere with cell function and damage
cell components, and its serum level can reflect the degree of
lipid peroxidation damage [13]. ET-1 can not only increase
pulmonary artery pressure and aggravate pulmonary heart
disease, but also cause myocardial vasospasm and aggravate
myocardial ischemia [14]. NO is a vasodilator, which can
antagonize ET-1 and relieve vasospasm. BNP, a hormone
secreted by ventricular myocytes, will be released by ventricular
myocytes when ventricular load increases, resulting in elevated
BNP levels in blood [15]. hs-CRP is an acute phase reaction
protein synthesized by the liver, which increases rapidly after
infection and inflammation [16]. TNF-a is a pro-inflammatory
factor that can stimulate the release of other pro-inflammatory
factors and cause the expansion of inflammatory response [17].
In this study, it was found that low molecular weight heparin
calcium in the treatment of AECOPD comorbid with pulmonary
heart disease could reduce lipid peroxidation damage and
inflammatory damage and regulate vascular relaxation and
contraction to protect myocardium by detecting the above
indexes in serum.

Blood flow retardation is an important risk factor for
microthrombosis. The increase of blood viscosity is conducive
to the formation of pulmonary arterial thrombosis and thus
promote pulmonary hypertension [18]. In this study, we found
that the whole blood viscosity, plasma viscosity and FIB whole
blood viscosity, plasma viscosity and FIB of the two groups
were lower than those before treatment. Low molecular weight
heparin calcium in the treatment of AECOPD comorbid with
pulmonary heart disease could better reduce blood viscosity
and improve hemorheology, as low molecular weight heparin
calcium can selectively inhibit the activity of thrombin Xa,
improve the hemodynamic disorder of alveolar capillaries,
inhibit local oxidative stress injury and microthrombosis [19-
20].

The study also found that the adverse reaction rates of the two
groups were similar, which suggested that low molecular weight
heparin sodium in the treatment of AECOPD with pulmonary
heart disease did not increase the risk of adverse reactions, so
it was safe.

AECOPD comorbid with pulmonary heart disease is
complicated with poor prognosis. Due to the high blood
coagulation and viscosity of these patients, low molecular weight
heparin was used in this study. It was found that low molecular
weight heparin has better curative effect in correcting hypoxia,
improving cardiac function and hemorheology, which was
basically consistent with the existing research conclusions. The
innovation of this study is preliminary clear about that reduce
lipid peroxidation damage and inflammatory injury and regulate
vasoconstriction function are important mechanisms of low
molecular weight heparin calcium in the treatment of AECOPD
comorbid with pulmonary heart disease by detecting the level
of peroxide index, inflammatory index and vasoconstriction
factor. In summary, low molecular weight heparin calcium
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in the treatment of AECOPD comorbid with pulmonary heart
disease can improve the hemorheology and blood gas indexes
of patients, regulate the balance of vascular substances, reduce
inflammatory reactions, and improve the efficacy.
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