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Norepinephrine alleviates renal injury after resuscitation in a rat model of uncontrolled hemorrhagic shock
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[ Abstract] Objective To investigate the effect of norepinephrine on renal injury after resuscitation in a rat model of
uncontrolled hemorrhagic shock. Methods Rat model of uncontrolled hemorrhagic shock was established and the model rats
were randomly divided into 3 groups, namely, the Sham-operation group, the lactated Ringer’s solution (LLR) group, and
norepinephrine (NE) group. The mean artery pressure (MAP) were observed in each group 180 min after shock. During
resuscitation animals in NE group received norepinephrine (10 pg/[kg * min]); the LR group received the same volume of
lactated Ringer’s solution. During 70 min resuscitation, lactated Ringer’s solution (40 ml/kg) and half of the shed blood were
transfused into animals in NE group and LR group. The blood samples was collected 20 min following half shed blood
transfusion for measuring blood urea nitrogen (BUN) and creatinine (Cr). The survival rates were observed 24 h after the
resuscitation and the left kidney was evaluated pathologically. Results The serum levels of BUN and Cr in NE group were
significantly lower than those in the LR group(P<C0. 05). And the 24 h survival rate of NE group was significantly higher than
that of the LR group (P<C0.05). Conclusion Norepinephrine, compared with lactated Ringer’s solution alone, can attenuate
renal injury and improve the survival rate of rat models of uncontrolled hemorrhagic shock and resuscitation.
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Fig 1 Experimental protocol
The experiment was composed of four steps: induction period, shock
period, resuscitation period, and observation period. NE: Norepi-

nephrine; LR: Lactated Ringer’s solution
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Tab 1 Body mass and blood gas analysis before shock induction (T, )
(n=10, ¥=£s)
Index Sham LR NE P value*
Body mass m/g 303.11410. 28 .40+£8.01 301.90+9. 38 0.918 8
pH 7.397£0.03 .36+£0.07 7.3540.06 0.353 1
PCO; p/mmHg 39.2445.89 . 6044, 00 39.67+4.41 0.978 9
PO; p/mmHg 76.3146.24 .60+7.06 75.63+5. 31 0.962 2
HCO; ™ ¢p/(mmol « L™1) 19.02+2.92 .82+2.29 17.84+2.59 0.530 3
Base excess ¢p/(mmol » L™1) —4.35%3.20 78+0.99 —5.66+1.35 0.475 8

* No significant difference among three groups. LR: Lactated Ringer’s solution; NE: Norepinephrine. 1 mmHg=0. 133 kPa
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Tab 2 Blood gas analysis at the end of shock period ( Tz )

(n=10, x*s)

Index Sham LR NE P value
pH 7.36+0.13 7.21£0.07 7.15+0. 05 <0.001* ,>0.057
PCO; p/mmHg 37.6445.76 43.60+3.16 44,47+4.12 <0.001* ,>0.05%
PO; p/mmHg 74.45+6.21 84.5044. 45 84.2444.46 <0.001*,>0.05%
HCO; ™ cp/(mmol « L™1) 18.94+2.82 12.94+1.45 13.04+1.49 <0.001*,>>0.05%
Base excess cg/(mmol « L™1) —4.324+3.18 —15.88+0.91 —15.66+1.35 <0.001* ,>0.05%

* Significant difference among three groups. # No significant difference between LR group and NE group. LR: Lactated Ringer’s solution;

NE: Norepinephrine. 1 mmHg=0. 133 kPa
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Fig 2 Mean arterial pressure values
in sham group, LR group and NE group
LR: Lactated Ringer’s solution; NE: Norepinephrine. 1 mmHg=
0. 133 kPa. * P<C0. 05 vs LR group; n=10, =+
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Fig 3 Histological evaluation of renal tissue( H-E staining)
A: Sham group; B: Norepinephrine group; C: Lactated Ringer’s so-

lution group. Original magnification: X200
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Fig 4 Kaplan-Meier 24-hour
survival analysis after resuscitation
Survival rate of NE group was significantly higher than that in the
LR group 24 h after resuscitation (P<C0.05). NE: Norepinephrine;

LR: Lactated Ringer’s solution
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