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Establishment and evaluation of a neonatal rat model of
hyperbilirubinemia caused by hemolysis
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[ Abstract]  Objective  To establish and evaluate a reliable and highly reproducible neonatal rat model of hyper-
bilirubinemia and to provide an experimental basis for research of kernicterus and related mechanism of neuroinjury. Meth-
ods  Sixty 7-day old SD rats (28 male and 32 female) were used in this study. Three doses of phenylhydrazine hydrochlo-
ride (25, 50, and 75 mg/kg) were intraperitoneally injected respectively to the neonatal rats to establish models of hyper-
bilirubinemia induced by hemolysis. The control group was set up at the same time. 48 hours after the experimental treat-
ment, the bilirubin in blood and brain tissue, neuron-specific enolase (NSE) of brain tissue, and hemoglobin were detec-
ted to evaluate the models. Results Compared with the control group, the bilirubin in the blood and brain tissue and the
brain tissue NSE in the three experimental groups were significantly higher than that in the control group (P <0.05) , while
hemoglobin content was significantly lower than that in the control group (P <0.05). The bilirubin of blood and brain tis-
sue and brain tissue NSE in the 50 mg/kg and 75 mg/kg dose phenylhydrazine hydrochloride groups were significantly high-
er than that of the 25 mg/kg dose group (P <0.05), while hemoglobin content was significantly lower than that of the 25
mg/kg dose group (P <0.05). There were no significant differences between the 50 mg and 75 mg dose groups (P >
0.05). Conclusions Intraperitoneal injection of phenylhydrazine hydrochloride can be used to produce neonatal rat mod-

els of hyperbilirubinemia, mimicking the clinical features of this disease, and 50 mg/kg of phenylhydrazine hydrochloride is
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the best concentration. It is an ideal method to establish newborn rat models of hyperbilirubinemia.
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Tab.1 Measurement of brain tissue and blood bilirubin, and hemoglobin concentrations

JIIRT7]E 2N 2L % - R4S
15 Groups Serum bilirubin Brain tissue bilirubin Hemoglobin
/pwmol/L, /nmol/g /e/L
Experimental group 1
1.5 £5. .25 +0.41 1.5£8. 1
SR (n=15) 31.5+5.8 5.25+0 61.5+8
Experimental group 2 61.1%5.7 14.8 +0. 49 40.5 £3.2
SCERI 2 (n =14) e T T
Experimental group 3
SRS (n=13) 63.1+7.0 14.91 +0. 51 41.2+2.6
ontrol group 2.8 0. 56 0.10 £0. 04 137.8 £11.6

XTHEZH (n =15)

T A% S S AR R AT 22 B R B R (P <0.05) 5256 | HFNSEEG 2 3 A 22

SR EN(P>0.05),

BB BENE(P<0.05) 5282 3 462

Note. * 2*.There was a significant difference between the three experimental groups and the control group (P <0.05). There was a significant

difference between experimental group 1 and experimental groups 2 and 3 (P < 0.05). There was no significant difference between experimental groups

land2 (P > 0.05).

F2  IMEWLRFHEEELERNE (2 +5)
Tab.2 Measurement of serum NSE
MIE AR PR BEALES * /ng/mL

215 Groups

Serum NSE
S =
B (n=15) 12.65 +1.12
Experimental group 1
S =
SR 2(n =14) 19.21 £1.27
Experimental group 2
S =
KAl 3(n =13) 19.89 1.52
Experimental group 3
i} R =
MRA(n =15) 6.25+0.16
Control group 4
T S SR ZH AR BRAAH L 22 5 B (P <0.05) , 5

5 14U 2 3 MR R HAT B ME(P <0.05) 5280 2.3 4
2RI R F (P >0.05)

Note. * “*.There was a significant difference between the three ex-
perimental groups and control group (P <0.05). There was a significant
difference between experimental group 1 and experimental groups 2 and 3
(P < 0.05). There was no significant difference between experimental

groups 1 and 2 (P >0.05).
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