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Effect of hypoxia on expressions of MDR1 and MRP2 in rats
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Abstract: Objective To study the changes in the physiological parameters and gene expression of two drug efflux transporters
MDR1 and MRP2 in the small intestine, liver and kidney of rats exposed to acute hypoxia. Methods Eighteen Wistar rats were
randomly divided into control group, hypoxia for 24 h group and hypoxia for 72 h group. Blood samples were obtained from
the abdominal aorta of the rats after the exposure for analyzing the physiological indexes. The mRNA expressions of MDR1
and MRP2 were determined using Real-Time PCR, and their protein expressions were detected with enzyme-linked
immunosorbent assay (ELISA). Results The physiological parameters of the rats in hypoxia group were significantly changed
compared with those in the control group. The expressions of MDR1 and MRP2 mRNA and proteins in the small intestine,
liver and kidney were significantly increased in rats with hypoxic exposure than in the control rats (P<0.05 or 0.01). As the
hypoxic exposure prolonged, the two transporters showed different patterns of variation in different tissues. Conclusion
Acute hypoxia affects the physiological parameters and expression levels of MDR1 and MRP2, thus causing changes in the
metabolism of the substrates of the transporters. These changes may play an important role in the pharmacokinetics of drugs

at a high altitude.
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Tab.1 Analysis of biochemical parameters of the rats in hypoxic
exposure and control groups (1=6, Mean+SD)

Indicators Control Hypoxia 24 h
ALP (IU/L) 172.40+27.52 241.80+22.35**
TP (g/L) 55.57+1.50 58.50+1.73*
ALB (g/L) 21.76+0.78 22.89+0.89*
AST (IU/L) 144.25+22.84 148.13+15.66
ALT (IU/L) 71.57+14.92 54.00+1.90*
TBIL (umol/L) 8.04+0.27 8.07+0.43
DBIL (umol/L) -1.41+0.76 -1.33+0.52
CRE (mg/mL) 60.37+3.76 65.61+5.41*
TCHO (mmol/L) 1.58+0.46 1.56+0.18
Glu (mmol/L) 9.37+0.84 11.45+0.11**
UA (umol/L) 79.15+5.23 93.45+9.45**
LDH (1U/L) 1886.40+873.71 1118.57+243.49*

*P<0.05, **P<0.01 hypoxia 24 h vs control group.

(BEecf) ZHZ (]3] 4308 (BED) K IMLFE S (pO,) |
Bk E ORI (SO,%) ML E5 B Tk (cCa®*) B i
FEAR (**P<0.01) , 177 I8 B9 1k B (K 21 g 2 T
= (**p<0.01),
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Tab.2 Blood gas analysis of the rats in hypoxic exposure and
control groups (n=6, Mean=SD)

Indicators Control Hypoxia 24 h
pH 7.44+0.03 7.38+0.02**
pCO, (MmHg) 38.29+1.86 27.24+1.96%*
HCO; (mmol/L) 26.47+1.81 16.15+1.23**
SBC (mmol/L) 26.96+1.87 18.84+0.99**
BEecf (mmol/L) 1.68+0.47 -9.20+1.44**
BEb (mmol/L) 2.94+0.46 -6.78+1.30**
pO, (MmHg) 75.16+5.58 64.85+2.55%*
SO.% 95.24+1.26 91.84+1.36**
O.Ct (Ml/dL) 18.97+0.61 18.71+0.54

Hct (%) 42.43+1.18 43.5+0.71

Hb (g/L) 139.20+3.42 145.00+£2.50**
cNa’ (mmol/L) 133.56+3.70 132.75+£3.71

cK* (mmol/L) 4.89+0.41 5.77+0.69**
cCa* (mmol/L) 1.22+0.03 1.09+0.05**
Lac (mmol/L) 1.90+0.81 2.68+0.66**

**P<0.01 hypoxia 24 h vs control group.
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Fig.1 Expressions of MDR1 (A) and MRP2 (B) mRNA in rat
small intestine, liver and kidney in rats with hypoxia (1n=6,
Mean+SD). *P<0.05, **P<0.01 hypoxia vs control group; "P<0.05,
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PRI 72 h KB MDR1 . MRP2 5 14 26 ik /K 2 4%
RIWEK 3, WNGR AT LUE H, f/NMs 221, MDR1,
MRP2 114 85 FH 3 1k i i 7 ke 42 s 0] A 2 4 i S 80 1
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Tab.3 Protein expressions of MDR1 and MRP2 in the small intestine, liver and kidney in different
groups (n=6, Mean+SD)

Group Intestine (pg/mg) Liver (pg/mg) Kidney (pg/mg)
Control 62.92+1.34 22.73+0.31 25.84+1.85
MDR1 Hypoxia 24 h 72.24+2.05** 24.59x0.54** 36.70+£1.18**
Hypoxia 72 h 91.42+2.50**" 25.34+0.80** 28.42+1.46*"
Control 16.19+0.42 8.82+0.07 13.09+0.24
MRP2 Hypoxia 24 h 17.52+0.29* 9.78+0.07** 14.42+0.50*
Hypoxia 72 h 20.62+0.86**" 9.20+0.15*" 10.65+0.76**"

*P<0.05, **P<0.01 hypoxia vs control group; “P<0.05, “P<0.01 hypoxia 24 h vs hypoxia 72 h.
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