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Protective Effect of Ulinastatin on Myocardial Injury in Rats with

Severe Pneumonia and Its Mechanism*
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ABSTRACT Objective: To observe the protective effect of Ulinastatin on myocardial injury in rats with severe pneumonia and to
explor its mechanism. Methods: 60 rats were randomly divided into Control group, Baumannii group and Baumannii + Ulinastatin group,
20 in each group. The rats in Baumannii group and Baumannii + Ulinastatin group were anesthetized and intubated. 100 pL
Acinetobacter baumannii(AB) was drip along the catheter wall. The Control group was drip with equal amount of saline. Ulinastatin was
administered intraperitoneally at a dose of 100,000 U/kg daily to mice in Baumannii + Ulinastatin group for 3 days, whereas the Control
group and Baumannii group received 0.9% saline. We use cardiac function analysis system to record the changes in rat heart function 72
hours later; myocardial changes were observed by means of pathology and molecular biology. Results: Compared with Control group, the
cardiac function, the level of cTNI, CK-MB and BNP in serum, as well as lung tissue and myocardial tissue pathological damage were
severe in Baumannii group (P<0.01). Compared with Baumannii group, the level of LVEDP in Baumannii + Ulinastatin group was
decreased, and the levels of LVDP, + dP/dtmax and-dP/dtmax were increased significantly. The pathological changes of lung tissue and
myocardial tissue were alleviate, this cardioprotective effect was also seen in increased mitochondrial membrane potential (MMP) level,
The MMP value in Baumannii group was 0.653, and the MMP value in Baumannii + Ulinastatin group was 0.821, which was 25.7 %
higher than that of Baumannii group; The decreasement level of serum ¢TNI, CK-MB, and BNP were 36.3 %, 24.5 %, and 29.9 %
respectively. Besides, the expression of apoptosis related protein Bel-2 was increased and Caspase-3 was significantly decreased with
Ulinastatin treatment (P<0.05). Conclusions: Ulinastatin play protective effect on myocardial injury in rats with severe pneumonia. Its
mechanism may be related to the reduction of mitochondrial injury and apoptosis.
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Table 1 Heart function index of rats of the three groups( xzs )

LVEDP LVDP +dP/dtmax -dP/dtmax
Groups Amount(n)
(mmHg) (mmHg) (mmHg) (mmHg)
Control group 20 21.7+ 4.8 118.1+ 12.0 8720.6 + 172.1 6121.0 £ 237.0
Baumannii group 20 441+ 3.0° 722+ 8.6° 6007.4+ 377.5% 33204+ 233.4*
Baumannii + UTI group 20 375+ 2.5#* 90.0+ 7.1%* 6935.2+ 289.6"* 4413.1 £+ 2852

Note: “P< 0.05, compared with Control group; *P< (.05, compared with Baumannii group.



DREYESHE  biomed.cnjournals.com  Progress in Modern Biomedicine Vol19 NO.18 SEP.2019

. 3445 .

2.2 &AKRMIE cTNI,CK-MB,BNP 7k T EL &5

M2 h Al LIFEH, 25 (A5 B4 ME cTal KN
0.136 ng/mL, 15 20 0.919 ng/mL, $%5 11 X B ZH B & T e
(P<0.05); b TAMERZL 3K cTnl /KF- 0.5852 ng/mL, 4%
fif = 2 F [ 36.3%(P<0.05), #fi=4] CK-MB /K-y 168.35

pg/mL, 13 FE) T A FAH 1f 3% CK-MB 7Ky 127.18 ng/mL, %%
i 2 21 FEAIK 24.5%(P<0.05) , #1241 BNP /K- h 2.84 pg/L, 5
F T b B 1fi 3 BNP 7KF-2 1.99 ng/mL, 4 fif) & 20 A%
29.9%(P<0.05) .

%2 BAKXRIME cTNI,CK-MB BNP 7k F tL4%
Table 2 Comparison of plasma levels of cTNI, CK-MB and BNP of rats among different groups

Groups Amount(n) c¢TNI(ng/mL) CK-MB(pg/mL) BNP(p.g/mL)

Control Group 6 0.136 = 0.098 3646+ 0.014 0.623 + 0.012
Baumannii Group 6 0919+ 0.110 168.35+ 0.029° 2.847% 0.056"
Baumannii + UTI Group 6 0.585+ 0.045% 127.18 £ 0.033%* 1.992+ 0.048%*

Note: “P< 0.05, compared with Control group; *P< 0.05, compared with Baumannii group.
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Table 3 Wet dry weight ratio of lung tissue of the three groups( xs )

Groups Amount(n) Wet dry weight ratio( W/D )
Control Group 2.58+ 0.44
Baumannii Group 4.67+ 0.83"
Baumannii + UTI Group 399+ 0.50%

Note: “P< 0.05, compared with Control group; *P< 0.05, compared with Baumannii group.
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Fig.1 Changes in pathological tissues of various groups of rats (HE stainingA, B, Cx 200)

Note: A.Pathological changes of lung tissue in Control group; B.Pathological changes of lung tissue in Baumannii group; C. Pathological changes of

lung tissue in Baumannii + UTI group. White arrow means pulmonary alveoli, red arrow means hemorrhage.
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BHT2FE XL (P<0.05),

2 BEAFMREBHAT
Fig.2 Changes in pathological tissues of various groups of rats
Note: A. Myocardial histopathological changes in control group; B. Myocardial histopathological changes in Baumannii group;

C. Myocardial histopathological changes in Baumannii + UTI group. Red arrow means myofilaments, white arrow means mitochondria.

4 SARBONEA AR (x2s)

Table 4 Mitochondrial membrane potential of myocardial of the three groups(xs )

Groups Amount(n) Mitochondrial membrane potential(MMP)
Control Group 1
Baumannii Group 0.653 + 0.43"

Baumannii + UTI Group

0.821 £ 0.30"*

Note: “P< 0.05, compared with Control group; *P< 0.05, compared with Baumannii group.
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Fig.3 Levels of Bcl-2 and Caspares-3 proteins in myocardial tissues

Note: “P< 0.01, compared with Control group; *P< 0.05, compared with Baumannii group.
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