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Heme oxygenase 1 expression in lung tissues in rats with severe
acute pancreatitis and its significance

ZHANG Quan, CAO Liye, CHENG Shujie, HUA Zhijuan, XU Lijun, PAN Ruiqin

(Department of General Surgery, the Affiliated Hospital, Hebei University, Baoding, Hebei 071000, China)
Corresponding author: CAO Liye, Email: zzttmm0321@163.com

ABSTRACT Objective: To investigate the alteration in heme oxygenase 1 (HO-1) activity in lung tissues from rats with

severe acute pancreatitis (SAP) and its significance, as well as the influence of ulinastatin intervention.
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Methods: Rats were randomly divided into normal control group, SAP model group, HO-1 inducer treatment
group and ulinastatin treatment group. Rats in the latter 3 group underwent retrograde cholangiopancreatic
duct injection of 5% sodium taurocholate to elicit SAP model, and then rats in HO-1 inducer treatment group
and ulinastatin treatment group were intravenously injected with bovine hemin or ulinastatin at 5 min after
SAP model induction respectively, while those in SAP model group were injected with normal saline instead.
On different time points after operation, in each group of rats, the pathological changes in the lung tissues
were assessed, and the wet-to-dry lung weight ratio as well as the myeloperoxidase (MPO) activity and HO-1
expression in the lung tissues were determined.

Results: Except in the normal control group, rats in all other groups exhibited obvious lung injury, which in
the two treatment groups was obviously milder than that in SAP model group. Compared with normal
control group, the wet-to-dry lung weight ratio, and pulmonary MPO activity and HO-1 expression in
all the remaining groups were significantly elevated (all P<0.05), with a basically time increasing trend.
Compared with SAP model group, the wet-to-dry lung weight ratios and pulmonary MPO activities were
significantly decreased, while lung HO-1 expressions were significantly increased in the two treatment
groups (all P<0.05). No statistical difference was noted in any of the parameters between the two treatment
groups (all P>0.05). The correlation analysis revealed that there was a significant correlationship between
HO-1 expression in the lung tissue and pulmonary MPO activity or wet-to-dry lung weight ratio in SAP rats
(r=—-0.79 and -0.77, both P<0.05).

Conclusion: HO-1 activity is increased in rat lung tissue during SAP, and its enhancement through using
HO-1 inducer can alleviate the SAP-induced acute lung injury. The protective effect of ulinastatin against SAP-
induced acute lung injury may be partially associated with promotion of HO-1 activity.
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Figure 1 The pathological findings in the lung tissues from each group of rat 24 h after operation (HEx200)

A: IEHXTHRAL; B: SAPHEAIZ]; C. HO-1iESHI4L; D: ZFEMb

A: Normal control

group; B: SAP model group; C: HO-1 inducer treatment group; D: Ulinastatin treatment group
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Table 1 The wet-to-dry lung weight ratios at different time points in each group (x+s)

ARJGHFE] (h)

4L 3 12 24
TEH X R 4.33 +0.057 4.30 + 0.094 4.32 +0.088 429 +0.087
SAP fRAIZH 4.68 +0.059" 478 +0.101" 491+0.113" 4.95+0.097"
HO-1 %#S57H 4.64 +0.096 4.75 +0.063" 4.83 +0.047"? 4.84 +0.066"?
By Al T 4L 4.65 + 0.064 4.70 + 0.064" 4.81 +0.062"? 4.85+0.038"?

e 1) SIEWANRE, P<0.05; 2) 5 SAP BRI AL, P<0.05
Note: 1) P<0.05 vs. normal control group; 2) P<0.05 vs. SAP model group
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1E W LT 4 230 MPO 335 P 4% 5 A5 40 T (K K LA T 405 HO-1 i S R A ik, 45 B[] 413
L, HHASAE, SIS ARITEER (1B TGt 25 Sl T 418 HO-1 i 355 44
P<0.05) ; SAP M F 3 h JFiH ETF, 12 hik S5 SAP BRI LA, 6, 12, 24 h WH F i
i, HO-1 5 S HI4 5 SAP 4iMl ke, 3 h EJF R Z5 (¥ P<0.05) (£2),

®2 RBRAFERERMHAR MPOEXE (x+s, Ug)
Table 2  The pulmonary MPO activities at different time points in each group (x+s, U/g)

AJe ] Ch)

AL 3 6 12 24
1B X R 0.7434 £ 0.0765 0.7598 + 0.0633 0.7576 + 0.0666 0.7336 + 0.0945
SAP EHRIZ 1.1710 £ 0.0597" 1.7054 + 0.0669" 2.4934 +0.0263" 2.4318 +0.0580"
HO-1 %#S574H 1.0426 +0.0751" 1.3578 +0.1040"? 1.7946 + 0.0904"? 1.5778 +0.0671"?
Byl T4 1.2056 + 0.0609" 1.4408 + 0.455"? 1.8924 + 0.0523"? 1.6444 + 0.1007"?

1) HIERALE, P<0.05; 2) 5 SAP BRI, P<0.05
Note: 1) P<0.05 vs. normal control group; 2) P<0.05 vs. SAP model group

2.4 HAMMALEDH HO-1iFHE WP T SAP BEAL 4] (3 P<0.05) , {H HO-1
SAP 4 i 2040 HO-1 3% P W FF s, 4 I PSR 5 1w T2 ) 4% i ] 05 22 S 1 4 it
6] 5 34 B & = PR R4 (1 P<0.05) 5 HO-1 22E Y (¥ P>0.05) (F3) .,

5 S0 20 M 5w AT 4 i 2H 4 4% R L HO-1

*®3 KAMALF HO-1 FHET (x+s, nmol/mg EH - h)
Table 3 The pulmonary HO-1 activities at different time points in each group (x+s, nmol/mg protein-h)

AJe i iEl Ch)

ZH %I

Al 3 6 12 24
1E R B 2H 157.48 +34.92 159.12 +29.14 160.43 + 30.64 157.67 + 30.56
SAP HRIZH 162.43 +37.31" 554.28 + 52.76" 561.85 + 48.69" 596.12 + 46.68"
HO-1 5 %5740 158.92 + 33.82"% 869.71 + 52.76"? 966.79 + 64.72"? 1001.35 = 68.90"?
Byl fth T4 155.93 +22.47"? 782.45 +33.41"? 878.18 + 62.44"? 865.98 + 60.22"?

e 1) SIEWHE, P<0.05; 2) 5 SAP B4 HLEL, P<0.05
Note: 1) P<0.05 vs. normal control group; 2) P<0.05 vs. SAP model group
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