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Heme oxygenase-1 protects renal function in septic rats via influencing ex-

pression of thrombomodulin
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[ ABSTRACT] AIM: To investigate the protective effect of heme oxygenase-1 (HO-1) on the kidney of septic rats
and the influence of HO-1 on the expression of thrombomodulin (TM) in the kidney. METHODS: Sepsis in rats was de-
veloped with cecal ligation and puncture (CLP). The septic rats were randomly divided into sham group, CLP group, CLP
+ HO-1 inducer group and CLP + HO-1 inhibitor group (n =18). The plasma levels of creatinine (Cr) , cystatin-C ( Cys-
C), carboxyhemoglobin ( COHb) , tumor necrosis factor-a (TNF-a) , interleukin-1B (IL-18) and TM, and the changes
of prothrombin time (PT) and activated partial thromboplastin time (APTT) in each group were measured. Histopathologi-
cal examination was performed in the kidney. The expression of TM in the kidney tissue was detected by Western blot. RE-
SULTS: Compared with sham group, significantly elevated plasma levels of Cr, Cys-C, TNF-a, IL-1B and TM (P <
0.05) , shortened PT and APTT (P <0.05), significantly increased microthrombus formation, and lowered TM expression
in the kidney (P <0.05) of CLP group were observed. The administration of hemin lowered the plasma levels of Cr, Cys-
C, TNF-a, IL-18 and TM (P <0.05), prolonged PT and APTT (P <0.05), attenuated microthrombus formation, and
up-regulated the expression of TM in the kidney (P <0.05). In contrast, ZnPP had the opposite effects. CONCLU-

SION: HO-1 increases the expression of TM in the kidney and exerts anticoagulatory and antiinflammatory effects, thereby
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improving renal function in the septic rats.
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Table 1. Blood samples were taken from the rats in each group, and the levels of COHb, Cr, Cys-C, TNF-a, IL-1B, soluble TM
(sTM), PT and APTT were measured (Mean +SD. n=6)

Cys-C TNF-a IL-1B8 sTM
Group COHb (%)  Cr (mg/dL) PT (s) APTT (s)

(pg/dL) (ng/L) (ng/L) (pg/L)
Sham
6h 0.96+0.05  0.25+0.04 136.0+12.8 11.35+0.68 23.54+0.77 143.1x11.6 43.9+4.8 85.2%5.2
12h 0.97+0.05  0.27£0.06 129.0+13.2 11.41+0.82 23.46+0.97 158.5+13.5 48.6+4.9  86.6+6.1
24 h 0.97+0.04  0.2420.05 131.0£13.3 11.39£0.88 23.69+1.23 163.5£15.1 52.1£5.1 84.85.4
CLP
6h 2.58£0.05"  0.45£0.04" 381.0£29.4" 9.71+0.60" 20.12+0.98" 2532+113"  346£35" 163.5+11.4"
12h 2.86£0.03"  0.54£0.06" 452.0£37.3" 9.03£0.77"° 19.87+1.26" 3213«131" 417 +38" 183.1+13.9"
24 h 2.64£0.05" 0.57£0.05" 571.0+49.5" 8.52£0.93" 18.04+1.63" 2857+126" 36334 175.6+12.3"
CLP + hemin
6 h 3.55+0.04"% 0.36+0.03"°284.0+22.6°°10.64 £0.63*222.05+1.12°% 1782+76*% 212+27°%117.5+10.2**
12 h 3.86+0.05°% 0.410.05"°367.0+35.8°210.06 £0.72°%20.84 +1.24** 2190 91 ** 261 £26"“131.4+12.1**
24 h 3.60£0.05°% 0.44+0.06°418.0+38.6*“ 9.75+0.91°220.05£1.75"% 1925+90" % 237+29"2128.7«11.6"%
CLP + ZnPP
6h 1.78 £0.02* 2% 0.49 £0.06 "% 392.0 £35.9"% 9.32+0.68"* 20.03 +1.13°* 2661 +119**  352+40°* 171.3 +12.8**
12 h 1.82£0.04"" 0.59%0.07"" 489.0+39.8"" 9.01£0.97"°" 19.46 +1.48°" 3370 =128*F 431 +39°" 186.9 +15.1""
24 h 2.01+£0.06*2" 0.61 £0.07 "% 589.0£50.1"" 8.31£0.96"" 18.03+1.75"" 2995 +129** 374 +37"" 180.7 +15.7""

* P <0.05 vs sham group; “P <0.05 vs CLP group; *P <0.05 vs CLP + hemin group.
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Figure 1. HO-1 attenuates microthrombus formation in the glomeruli during sepsis. The scale bar =25 pm.

1 HO-1 BiZBREAE K R 15/ BRI 48 72 B

6 TM HRIX 0.05) , 1 hemin F-Fl il LA CLP JC BB JIE TM ik
45 sham 4UAHEE, CLP 20 R BUE IE TM Rk B35 BEIN(P <0.05) , MR HF e TM B35 TR (P <

TEE(P <0.05), MRS ™M B FI (P < 0.05),ZnPP MERIAHEAE T, WK 2 K 1,



- 534 -

™

Sham CLP CLP+hemin CLP+ZnPP

™)
T

—_
W
1

=
o
1

%

1 1l 0

CLP CLP+hemin CLP+ZnPP

=
W

Relative protein expression

=
o

Sham

Figure 2. Western blot showed that HO-1 up-regulated the protein expression of TM in the kidney during sepsis. Mean +SD. n =6.
* P <0.05 vs sham group; “P <0.05 vs CLP group; *P <0.05 vs CLP + hemin group.
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