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22Animalmodels are crucial components in the search for better understanding of the biological bases of psychiat-
23ric disorders and for the development of novel drugs. Research, in general, and research with animal models, in
24particular, relies on the consistency of effects of investigated drugs or manipulations across experiments. In that
25context, it had been noted that behavioral responses to lithium in ICR (CD-1) mice from Harlan Israel have
26changed across the last years. To examine this change, the present study compared the effect of lithium treatment
27in ICR mice from Harlan Israel with the ICR mice from Harlan USA. The mice were treated with chronic oral
28lithium. Their lithium serum levels were measured and their behavior in the forced swim test (FST) was evalu-
29ated. The mice were also treated with [3H]-inositol ICV and lithium injection and their frontal cortex [3H]-
30phosphoinositol accumulation wasmeasured. Results show that lithium serum levels in Israeli mice were signif-
31icantly lower compared with the USA mice, that lithium had no behavioral effect in the Israeli mice but signifi-
32cantly reduced FST immobility time of the USA mice, and that phosphoinositol accumulation was much more
33strongly affected by lithium in the USA mice compared with the Israeli mice.
34These results suggest that the Israeli Harlan colony of ICRmice changed significantly from the original ICR colony
35in Harlan USA and that the differences might be related to absorption or secretion of lithium.

36 © 2014 Published by Elsevier Inc.
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41 1. Introduction

42 The predictive validity of animal models is critical in order to evalu-
43 ate the possible effects of novel drugs and treatments (McArthur, 2010;
44 Kara and Einat, 2013). One of the common tests in the context of affec-
45 tive disorders is the forced swim test (FST), where administration of an-
46 tidepressant drugs as well as some mood stabilizers was repeatedly
47 demonstrated to reduce immobility time in mice (Porsolt et al., 1977;
48 Bersudsky et al., 2007; Can et al., 2013). We and others have repeatedly
49 used this test to evaluate possiblemechanisms of action of themood sta-
50 bilizer lithium (O'Brien et al., 2004; Bersudsky et al., 2007; Kovacsics and
51 Gould, 2009; Toker et al., 2013, 2014) aswell as to examine the effects of
52 other compounds related to biological effects of lithium (Shtein et al.;
53 Bersudsky et al., 2008; Cryns et al., 2008; Toker et al., 2013).

54Across the years, the effect of lithium, acute or chronic, injectable or
55oral, was tested in a number of mice strains.Work from different labora-
56tories shows that not all strains are equally responsive to lithium treat-
57ment in the FST (Can et al., 2013). However, the ICR (CD-1) strain has
58been continually reported to respond to lithium treatment in this test
59(Bersudsky et al., 2007; Toker et al., 2013). It was therefore surprising
60that initial anecdotal reports in Israel suggested that ICR mice from the
61breeding colony atHarlan Israelwere not responding to previously effec-
62tive lithium protocols in the FST. As the use of ICRmice is relatively com-
63mon and lithium serves atmany times as a positive control compound to
64assess other drugs' effects, there is a significant importance to evaluate
65whether these mice are in fact responsive or non-responsive to lithium
66treatment.
67To examine this issue the present study compared the effect of lith-
68ium in ICR mice from the Harlan Israel breeding colony with ICR mice
69fromHarlan USA breeding colony. The comparison included (1) lithium
70serum levels following chronic oral administration; (2) acute effect of
71lithium to enhance phosphoinositol accumulation in the frontal cortex
72and (3) effect of chronic oral lithium administration on behavior in
73the FST. It is important to note that the comparison was not between
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74 two lines of mice but between two colonies of the same strain from the
75 same supplier. The two breeding colonies are originally from the same
76 line and sub-strain and the only difference is the site of the colonywith-
77 in the same company.

78 2. Methods

79 2.1. Animals

80 Male, eight weeks old mice at the start of protocols were used in all
81 experiments. Animals were maintained on a 12 h/12 h light/dark cycle
82 (lights on between 8:00 a.m. and 8:00 p.m.) with ad libitum access to
83 food and water. All tests were performed during the light phase of the
84 cycle between 9:00 a.m. and 7:00 p.m. Two groups of ICR mice (from
85 Harlan Israel and fromHarlan USA, in a blind manner to the country or-
86 igin of the mice) were allowed to acclimatize to the new environment
87 for one week before treatment initiation. Separate cohorts of mice
88 were used for the neurochemical analysis. All animal care and experi-
89 mental procedures were in accordance with the NIH Guide for Care
90 and Use of Laboratory Animals and were approved by the Ben-Gurion
91 University committee for the ethical care and use of animals in research.

92 2.2. Lithium treatment

93 Chronic treatment (for serum lithium levels and for the FST):mice in
94 the control group received powdered rodent chaw (Harlan Israel). The
95 lithium treated group received the same powdered chaw mixed with
96 0.2% lithium chloride (LiCl) for 5 days followed by 0.4% LiCl for 10 addi-
97 tional days (O'Brien et al., 2004; Bersudsky et al., 2007; Toker et al.,
98 2013). All groups received tap water ad libitum and an additional bottle
99 containing 0.9% NaCl, to prevent electrolyte imbalance in the lithium
100 treated mice. This oral administration protocol was previously shown
101 to result in therapeutically-relevant lithium serum levels and to be ef-
102 fective in the FST (O'Brien et al., 2004; Bersudsky et al., 2007; Toker
103 et al., 2013).
104 Acute treatment (for the brain phosphoinositol accumulation
105 study): mice were treated with intraperitoneal (IP) injection of LiCl at
106 a dose of 3.0 or 10.0 meq/kg, 10 ml/kg, or a similar volume of saline
107 (control) 24 h prior to euthanasia and brain extraction.

108 2.3. Brain phosphoinositol accumulation

109 [3H]-inositol intracerebroventricular (ICV) injection: mice were
110 anesthetized with 20% isoflurane (diluted in propylene glycol). An inci-
111 sion was made above the bregma and a 25 gauge needle was used to
112 create a hole in the scalp above the lateral ventricle, 0.2–0.3 mm poste-
113 rior to bregma and 1mm lateral to themidline. A Hamilton syringewith
114 a 27 gauge needle was used to administer 4 μCi [3H]-inositol in 1 μl of
115 inositol [20 mg/ml in artificial cerebrospinal fluid (aCSF)] at a rate of
116 0.5 μl/20 s.
117 Brain phosphoinositol accumulation was assayed according to
118 Whitworth and Kendall (Whitworth and Kendall, 1988) with minor
119 modifications. In brief, mice were given an ICV injection of [3H]-inositol
120 and sacrificed by cervical dislocation followed by immediate decapita-
121 tion. Their brains were quickly dissected on ice to separate the frontal
122 cortex and samples were then sonicated in 1 ml ice-cold perchloric
123 acid (PCA, 10% w/v) for 20–30 s to extract the [3H]-inositol phosphates.
124 Sonicated sampleswere neutralizedwith KOH (1.5M) and left on ice for
125 at least 20 min before centrifugation at 2000 g for 20 min. Then the su-
126 pernatant was added to 3 ml Tris buffer (50 mM, pH 7.4), mixed and
127 taken for analysis of total [3H]-inositol phosphates accumulation by
128 anion exchange chromatography on Dowex chloride columns. The col-
129 umns were washed with 15 ml H2O before elution of the [3H]-inositol
130 phosphates with 5 ml HCl (1 M). Radioactivity of [3H]-inositol phos-
131 phates was assessed by liquid scintillation counting. The results were

132calculated per mg protein in the fraction. Protein concentration was
133assayed by the Bradford method (Bradford, 1976).

1342.4. Forced swim test (FST)

135Animalswere individually placed for a 6-min session in a glass cylin-
136der filled with water at 24 ± 1 °C such that the mouse could not touch
137the bottomor climbout of the cylinder. The sessionwasdigitally record-
138ed and analyzed later by an experimenter who was blind to the treat-
139ment (Y.S.). Immobility (floating) time was scored from recordings for
140the last 4 min of the test. Immobility was defined as the time spent by
141a mouse floating, making only those movements necessary to keep its
142head above the water.

1432.5. Data analysis

144Lithium serum levels and behavior in the FST were analyzed using
145Student's t-test. Phosphoinositol accumulation data were analyzed
146using a factorial ANOVA followed by LSD post-hoc comparisons. Signif-
147icance was assumed at p b 0.05.

1483. Results

1493.1. Serum Lithium levels

150Chronic administration of oral lithium to ICRmice resulted in detect-
151able serum lithium levels in both the USA and the Israeli ICR mice but
152the levels in the USA mice were significantly higher compared with
153the mice from Israel [0.85 ± 0.12 (n = 10) and 0.33 ± 0.08 meq/l
154(n = 9, because we were not able to withdraw blood from one
155mouse), respectively; t(17) = 10.5, p b 0.001].

1563.2. Frontal cortex [3H]-phosphoinositol accumulation

157Despite the well-known effect of lithium on the PI cycle, an acute
158administration of 10 mEq lithium to the Israeli ICR mice did not affect
159frontal cortex [3H]-phosphoinositol accumulation. The same regimen
160and dose of lithium significantly increased frontal cortex [3H]-
161phosphoinositol accumulation in the USA ICR mice [Fig. 1; ANOVA:
162Origin effect — F(1,31) = 28.7, p b 0.0001; Lithium effect — F(2,31) =
1637.99, p b 0.003; Origin × Lithium Interaction — F(2,31) = 8.37,
164p b 0.001; see figure for post-hoc comparisons].
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Fig. 1. Dose response of frontal cortex phosphoinositol accumulation following acute lith-
ium administration. ICRmice from Israel and the USAwere injected IPwith 0 (Cont, n= 7
and n=6 for the Israeli and the USAmice, respectively), 3 (n= 7 and n=6 for the Israeli
and the USA mice, respectively) or 10 (n = 6 and n = 5 for the Israeli and the USA mice,
respectively)meq/kg of lithium chloride 24 h prior to euthanasia. Four μCi [3H]-inositol in
1 μl of 20 mg/ml inositol in artificial cerebrospinal fluid (aCSF) were administered ICV
20 h prior to sacrifice. Results are presented as mean ± S.E. ANOVA: Origin effect —
F(1,31) = 28.7, p b 0.0001; Lithium effect — F(2,31) = 7.99, p b 0.003; Origin × Lithium
Interaction— F(2,31) = 8.37, p b 0.002; Fisher's LSD post-hoc analysis: USA mice control
vs. 10 meq/kg lithium, p b 0.0001.

2 Y. Sade et al. / Pharmacology, Biochemistry and Behavior xxx (2014) xxx–xxx

Please cite this article as: Sade Y, et al, Beware of yourmouse strain; differential effects of lithiumonbehavioral and neurochemical phenotypes in
Harlan ICR mice bred in Israel or the USA, Pharmacol Biochem Behav (2014), http://dx.doi.org/10.1016/j.pbb.2014.05.007

http://dx.doi.org/10.1016/j.pbb.2014.05.007


Download English Version:

https://daneshyari.com/en/article/8350963

Download Persian Version:

https://daneshyari.com/article/8350963

Daneshyari.com

https://daneshyari.com/en/article/8350963
https://daneshyari.com/article/8350963
https://daneshyari.com

