The Japanese Association for Laboratory Animal Science

=] R

HAFEBREY F2 PO OBHLE

TR 28 4~ 29 FEFEBREMERIE LS e 1

55 28 [ H AR EBREN ) PR B LB DUEITE e 1

55 65 [l H AREBRBI SRR REFE L IO T o 1

55 6 [Nl FEERBYW)E FLE SFHE R DOBIMEIZ OV T o 2

% 63 M HAEBREMFAEZRED TREN (ZD 2) e, 3

BRTETIETETR ¢ oveveeeeeee ettt ettt 4
RIEZZRTETR ..ot 5
Experimental Animals 65(1) PG SCFISCEAFIEE oo, 6
HAREBREN) F RIS B ATEOZET =B s i
FEFFE BATE oot ii
FEETRTLL 1ovveveeeeete ettt ettt sttt sttt s e iv

Vol. 65 No. 1 / January 2016



FEBRE =2 — A Vol. 65 No. 1

BAERINZZHLSDBHMS £

Frk 28 £~ 29 FEEFEEMEES

oK 28 4E~ 29 AEFF P HMAME B O EIL TR O BEH CEMm SN T §o EEAW,
WELEB I ORERKSEIBICEENEZINTHETOT, BENRHEELZBHWL
9,
FREHE R IIFERREIY) = 2 — A Vol. 65 No.2 TAREL ¥,

WEE AR PR 27 4E 12 H 24 H~F% 28 4F 2 A 5 H GEFAVARD)
B O H: P 27E2H12H
Bl 2 ¥ AT HAERESYSSEREREERTER

5528 A HAXRNFZIEZEEDRE

SEAE (W - HIBE, BEE) BERERXITFH 2710 H22H OK), WHrEHME
SR 2710 H20 H (K) ICBfEEINE Lz SREAPOOREFERBL OB %
2 MBHSICCHERESN, UToZEEREL T L7,

5 63 [0l H AEBRB F SRR BN TEBEINT T,

=
b

LR HIBE - /VE EEE &8 (BYLEE AN A ) v — Aty ¥ —)

(N4 40 V= RTET B FETFHAMN ORSE & 2 oIt ke

DKEP EEE KB GURRFEGHFEMEREE Y S —)

[N - W (R 00 2 B L 728 5~ 7 2 O S T B 5 R S T o i
CEES Y 2R GRRERNRS)

HI WL ZH (TERFARE)

8 b

i

&
g
it

5 65 A AAREREMFEMREASTRE EFREHDRTE

552 MIEHES TOHEROMEE, 5 65 0 D REBREWFRRZIIAN KASE HEKAS)
Db &, FEHR30ES H 16 H~ 18 HICEINERSE (EIWEEILTH) BV ThHEShL 2
EWNHELE Lz,



FEBRE =2 — A Vol. 65 No. 1

5 6 AXEREMEREFIMESORMEICDONT

EERBWEHZVERIE Y —F 77NV —TF
ZRE AM K

() HARERRESY S (LUT, R¥EE) CTlIEWFERT 5 2 BNO L TORBEIZH
Bilfir 2 - ERBIVEMELZRBECE 2 L), ERBIVERZEOHEIHHIE L7
WHES ZWEFEE X D EIICHE L T E 3, THEFREIRFHROHWN L RFRZAIC
RS9, IFXBICOMPEZRBLTBY 9. EBREWEHE KO 5N 5 LK N 2 J# <
Fiffiz 13 U, iR E S 2 IO THEE TORL L) IRV LET, $72,
KIHME ST EBREEE, FRESOBYERICE DL LZMOEZIHEFEINTHLHE2L HIT
FEVnlZnwTwEd, Tur I A B LAREIZOWTIIRFERD R — L= (http://
jalas.jp/meeting/seminarhtml) (2L TWFEFTOT, THE5TIFERLZE V. £ DD
TEMEBRELLTBY 3,

H B SPEi284E2H29H (H) ~3H1H (K)

2 B BRI LR fER RS

ZN% 4,000 [ (£H), 5,000 M GEEETH MRS ENAKE), 6,000 1 GE&R)
JE H 100 %4

ZoM ZHEEIIERE AT, Z#E TR R AT

Fofik o (O HAREBRBY YR

%O OB, EAETHE, BMOKER, SCIRYA



FEERE =2 — A Vol. 65 No. 1 3

F63E AARKRIBMFSHMEDIER (2D 2)

The 63rd Annual Meeting of the Japanese Association for Laboratory Animal Science

F—< [ VEREERES —Bench to Bedside—] EE - TRETHs
REE P F (Al G NEBRE) Y b e mr SH17H (K) 17:30 ~ 19:30
ZEATRIAT ) BH=
& W FHi284ESH18H (k) ~20H (%) 5H 19 H (K) 18:00 ~ 20:00 (11 H fiit 4+ 7 v )
& W Ia—HWIGY 7= —k—b
T 212-8557 JIGF T XK E T 1310 Yl
HAIES  IERH 8,000 M
7077 LE 5B 4,000 1
Y5RIGEE =B 10,000 4
AR SeAE (BERESRBRS RS EIR) RIS B 9,000 1
[ FREFRE OERIR & & DOEHBENOH L ik MHES  ESA 10,000 F
ORI L (JALAS EMESTESDE) FHAE 5,000 [
[ PR #E 12 & 2 A AR P IExE 12,000
~ BN O RE AT &R TR E~ S E % 11,000
2RI L ¥k, ROFHERXBEDO KT EARMH),

. BETFEMIEEOFENM~~ 7 AL OH)
WD T T IVHESZIZ AT T~
(K&7 a7 5 LZREA4)

0. b NEJgERETFIVIC L 5 ES B
DFEM (K& 707 T LFa&AeTH)

M. BAEMBREICBITEA ) N— 3 v EERE

HAER S (L) HARSEHSES T HAREN
WElE S (L) HARBKEES & HARB M FE R
RBEsr s HARER - IEWE % (—+h)
HA BN S HARERE YDA & 152 NPO
B EER B R A R =

(JALAS FEERBY Y I G i of e 22 B4 i) BHESE
N. 77727 /0y = RREER (K& HurEsk 1IESHE, EEXE 8,000/
A VAN S = ST FHEAE 6,000 [
V. BWERIRsO Y7 A (JALASEIY LHEH IESE, ESE S 10,000 1
Al - AwELZE B 2 ) FHEAHE 8,000

VI. ZEEREIY in vivo 4 X — 2 ¥ Z AT O B
MEERRB LU RIZ —FEK
SHI8H UK) ~20H (&)
LASt I+ —
SHI18H k) ~20H (%)
mR/AREE
5H20H (%)
B ER
SH18H OK) ~20H (42)
RAAEZYF 4 I—L
SH18H (k) ~20H (&
IZa Y- b (FREXE

)
%H)
SHI18H (k) ~20H (£)

(a2 Bl 1)

EAEFIE

TR 27T £F12R1H~FHK28F4 850
EEE SRR

TR 27T F£12R1B~FHK28%F 1A 15H

FE3MAAERINFSRE FHR
O 4 W T N S BRED Wy vh SR SR T A
T 210-0821 Wy J1THe X B BT 3-25-12
TEL: 044-201-8510
FAX: 044-201-8511
E-mail: jalas63@ciea.or.jp
URL: http://www.ipec-pub.co.jp/63jalas/



FEBRE =2 — A Vol. 65 No. 1

R IF R

ICLAS O >V —>7 LEsReE

=

Sl
& I

FEEERER &
N

LS

(&t BAEBRBMFRERZEREESOREKL LT, TV VFNT7 2=y 7 A ThHfk
&7z 66th AALAS National Meeting CREIFEERBIY- 244 20154F 11 H 1 H— 5 H) I
HUZHAE SN2 ICLAS T2V = T LB L7z DTHE T 50 K22V =37 AIZICLAS
& B EME & DIFHREA £ HIYIZHE AALAS I ICARESSBICTHES LD O TH
bo SHNIBINENEL BB 20 ZHTH o720 ERSINE L ICLAS 205 Patri Vergara (&),
Brian Hyun (E|43%), Marion Berard (Bf7%%#H24), Gilly Griffin, Ekaterina Riviera, Octavio
Villanucua, Marcus Litman, AALAS 75 Sally Westlake, Ann Turner (DL, #CFRES), fhic
IACLAM ([EFSSEBRBI B PR 4%), SECAL (AA VEBRBIYS4Y), CALAS (/1) 4%
BREI74%), CALAS (FRIEIEBREIYF4), TALAS (¥ 1 EBREIYF4), SALAS (¥ ¥ AR —
WVIEREN Y F4Y)  ILAR DREDPS L 720 HAD HIERDOMIZ JCLAM (H AFEREI R 7 5)
e UCHERE BRER), IWARLE (FILR) AEmaEns, &I ICLAS ZED
Dr. Vergara 2> 5 A4E 5 HIZE » M) A+ — )V ThHlf 21172 ICLAS General Assembly (235 C,
FERTG 1712 X % ICLAS D3EE X N— DR - 72 2 L3 Sz, #iT, ICLAS ©
BREM AR E L7232 EHEIZOWTHEDTH ), MBI LESHRE 2 AT
B BOFEN R ENTze T OFEFEIIEITERBY 5B O SRR FIZH B E 4 OBERIZ L
6,000 T— 0% FIRICHZ 5NEHDTH Y, ICLASHIRET 82004 v 74 Y HE 1
TILD)ED L ONPRCEENDLBDTH b, ZDH%, KEERE» S OHENDH ),
TALAS @ Dr. Gettayacamin 7* 5 TALAS #2328 1F 2 EBREIW 5B 5 EE LE (£ TL R
IX Y=, NYRIT, T AE) OWEEE ALY - — & LTHEL TV LIEEO/MNR,
SALAS ® Mr. Quan 2° &, A3 ¥ AR — )V TR S 115 AFLAS Meeting D72 £ 058 - 72,

FKAED AALAS X 10 H30 H225 11 A3 HOHBKT, /—AHuaI4FMyv—avy b T
fTbNLEFETHY, Rarvy =725 HMBNICHEEINLITFETH S,



ERRE = 2 — A Vol. 65 No. 1

ftt 2 = 1§ W

AR EAENBRRREMBZDOE &

I. HEW : B3I+ — 74— 5 42016 DR
T [RE] 13RS 17 FE
(1) “F284E2 H27 H (1) HERFEFE
(2) “FHi284E3 H 12 H (1) HHEHFZERRFAHEHE A — LV

L. Pk 27 SEEESEBREN BT A TR E BHE &
Pk 28 4E 2 H 28 H (H) HABKEA: drftef R

WE 1 RESEROER AR, EBRMER, IEEBARFICHT 57V — 757

= g
=T



6 FEEREI =2 — A Vol. 65 No. 1

Experimental Animals

— M X' H—
Vol. 65, No. 1 January 2016

i

Relationship between histology, development and tumorigenesis of mammary gland
IN FEMEAIE TAL....eeiie ettt e et e e et e e e e arreeeaen 1-9

Jan LISKA", Jalius BRTKO?, Michal DUBOVICKY?, Dana MACEJOVA?),

Viktéria KISSOVAY, Stefan POLAK", and Eduard UJHAZY?

Yinstitute of Histology and Embryology, Medical Faculty of Comenius University, Sasinkova 4,
Bratislava 811 08, Slovak Republic, ?Institute of Experimental Endocrinology, Slovak Academy of
Sciences, Vlarska 3, Bratislava 833 06, Slovak Republic, *Institute of Experimental Pharmacology
& Toxicology, Slovak Academy of Sciences, Dubravska cesta 9, Bratislava 841 04, Slovak

Republic, ¥Department of Pathological Anatomy, University of Veterinary Medicine and Pharmacy,
Komenského 73, KosSice 041 81, Slovak Republic

The mammary gland is a dynamic organ that undergoes structural and functional changes
associated with growth, reproduction, and post-menopausal regression. The postnatal transformations
of the epithelium and stromal cells of the mammary gland may contribute to its susceptibility to
carcinogenesis. The increased cancer incidence in mammary glands of humans and similarly of
rodents in association with their development is believed to be partly explained by proliferative
activity together with lesser degree of differentiation, but it is not completely understood how the
virgin gland retains its higher susceptibility to carcinogenesis. During its developmental cycle, the
mammary gland displays many of the properties associated with breast cancer. An early first full-
term pregnancy may have a protective effect. Rodent models are useful for investigating potential
breast carcinogens. The purpose of this review is to help recognizing histological appearance of the
epithelium and the stroma of the normal mammary gland in rats, and throughout its development in

relation to tumorigenic potential.
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Profiling serum antibodies to Mycobacterium tuberculosis proteins in rhesus

monkeys with nontuberculous Mycobacteria ...........cccceeiiiiiiiiiiiiiiiiee, 11-16

Fangui MIN"?, Jinchun PAN"?, Ruike WU"?, Meiling CHEN"?, Huiwen KUANG"?,
and Weibo ZHAO"?
Guangdong Laboratory Animals Monitoring Institute, Guangzhou 510663, P.R. China,
3Guangdong Provincial Key Laboratory of Laboratory Animals, Guangzhou 510663, P.R. China
Recent evidence indicates that the prevalence of diseases caused by nontuberculous mycobacteria
(NTM) has been increasing in both human and animals. In this study, antibody profiles of NTM in
rhesus monkeys (Macaca mulatta) were determined and compared with those of monkeys infected
with Mycobacterium tuberculosis complex (MTBC). Antibodies against 10 M. tuberculosis proteins,
purified protein derivative (PPD), and mammalian old tuberculin (MOT) were detected in 14 monkeys
naturally infected with NTM by indirect ELISA. Sera from 10 monkeys infected with MTBC and
10 healthy monkeys were set as controls. All antigens showed high serological reactivities to MTBC
infections and low reactivities in healthy monkeys. NTM infections showed strong antibody responses
to MOT and PPD; moderate antibody responses to 16kDa, Ul, MPT64L, 14kDa, and TB16.3; and
low antibody responses to 38kDa, Ag85b, CFP10, ESAT-6, and CFP10-ESAT-6. According to the
criteria of MTBC, only CFP10, ESAT-6, and CFP10-ESAT-6 showed negative antibody responses in
all NTM infections. Taken together, these results suggest that positive results of a PPD/MOT-based
ELISA in combination with results of antibodies to M. tuberculosis-specific antigens, such as CFP10
and ESAT-6, could discriminate NTM and MTBC infections. Two positive results indicate an MTBC
infection, and a negative result for an M. tuberculosis-specific antigen may preliminarily predict an
NTM infection.

Construction and evaluation of the novel DNA vaccine harboring the inhibin a (1-32)

and the RF-amide related peptide-3 genes for improving fertility in mice .................. 17-25

Xingang DAN"?, Li HAN", Hasan RIAZ®, Xuan LUO", Xiaoran LIU",

Zhenglu CHONG", and Liguo YANG"

"Key Lab of Education Ministry of China in Agricultural Animal Genetics, Breeding and
Reproduction, Huazhong Agricultural University, Wuhan 430070, P.R. China, ?The Agricultural

College of NingXia University, Yinchuan 750021, P.R. China, ¥Department of Biosciences,
COMSAT Institute of Information Technology, Sahiwal, 57000, Pakistan

To further improve fertility of animals, a novel gene RFRP-3 (RF-amide related peptide-3, RFRP-
3) was used to construct DNA vaccines with INH a (1-32) (inhibin, /NH) fragment for the first
time. The aim of this study was to evaluate the effects of novel DNA vaccines on fertility in mice.
Synthesized SINH and SRFRP (/NH and RFRP genes were separately ligated to the C-terminus
of the small envelope protein of the hepatitis B virus (HBV-S) gene) fragments were inserted into
multiple cloning site of pIRES vector to develop p-SINH/SRFRP. The synthesized tissue plasminogen
activator (TPA) signal sequence was then inserted into the p-SINH/SRFRP to construct p-TPA-SINH/
TPA-SFRFP. Meanwhile, p-SINH was prepared and considered as positive control. Forty Kunming
mice were equally divided into four groups and respectively immunized by electroporation with
p-SINH, p-SINH/SRFRP and p-TPA-SINH/TPA-SRFRP vaccine (three times at 2 weeks interval) and
saline as control. Results showed that the average antibodies (P/N value) of anti-INH and anti-RFRP
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in mice inoculated with p-TPA-SINH/TPA-SFRFP were significantly higher (P<0.05) than those
inoculated with p-SINH/SRFRP and the positive rates were 100% (anti-INH) and 90% (anti-RFRP)
respectively, at 2 weeks after the third immunization. Litter size of mice immunized with the three
recombinant plasmids was higher (P<0.05) than that of the control, and litter size of mice immunized
with p-TPA-SINH/TPA-SRFRP significantly increased (P<0.05) compared with of p-SINH. These
results suggested that the p-TPA-SINH/TPA-SRFRP harboring /NH and RFRP genes was successfully

constructed and had good immunogenicity, and might effectively increase litter size.
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BALB/c-congenic ANP32B-deficient mice reveal a modifying locus that

determings Viability ............oooiiiiiii i 53-62

Vonny I. LEO", Ralph M. BUNTE?, and Patrick T. REILLY"
Laboratory of Inflammation Biology, National Cancer Centre Singapore,
2Duke-NUS Graduate School of Medicine, Singapore

We previously found that deletion of the multifunctional factor ANP32B (a.k.a. SSP29, APRIL,
PAL31, PHAPI2) resulted in a severe but strain-specific defect resulting in perinatal lethality. The
difficulty in generating an adult cohort of ANP32B-deficient animals limited our ability to examine
adult phenotypes, particularly cancer-related phenotypes. We bred the Anp32b-null allele into the
BALB/c and FVB/N genetic background. The BALB/c, but not the FVB/N, background provided
sufficient frequency of adult A4np32b-null (4np32b~") animals. From these, we found no apparent
oncogenic role for this protein in mammary tumorigenesis contrary to what was predicted based on
human data. We also found runtism, pathologies in various organ systems, and an unusual clinical
chemistry signature in the adult Anp32b~" mice. Intriguingly, genome-wide single-nucleotide
polymorphism analysis suggested that our colony retained an unlinked C57BL/6J locus at high
frequency. Breeding this locus to homozygosity demonstrated that it had a strong effect on Anp32b~"
viability indicating that this locus contains a modifier gene of Anp32b with respect to development.
That suggests a functionally important genetic interaction with one of a limited number of candidate
genes, foremost among them being the variant histone gene H2afv. Using congenic breeding strategies,
we have generated a viable ANP32B-deficient animal in a mostly pure background. We have used
this animal to reliably exclude mouse ANP32B as an important oncogene in mammary tumorigenesis.
Our further phenotyping strengthens the evidence that ANP32B is a widespread regulator of gene
expression. These studies may also impact the choice of subsequent groups with respect to congenic
breeding versus de novo zygote targeting strategies for background analyses in mouse genetics.
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Physiological, pharmacokinetic and liver metabolism comparisons between
3-, 6-, 12- and 18-month-old male Sprague Dawley rats under
ketamine-xylazine anesthesia.............coiiiiiiiiiiiii 63-75

Marie-Chantal GIROUX", Raphael SANTAMARIA", Pierre HELIE?, Patrick BURNS?),
Francis BEAUDRY", and Pascal VACHON'*

"Department of Veterinary Biomedicine, University of Montreal, Saint-Hyacinthe, Quebec, Canada,
2Department of Pathology and Microbiology, University of Montreal, Saint-Hyacinthe, Quebec,
Canada, 3)Deterinary Clinical Sciences, Faculty of Veterinary Medicine, University of Montreal,
Saint-Hyacinthe, Quebec, Canada, “Ste-Justine Hospital Research Center, Montréal, Canada

The main objective of this study was to compare the physiological changes (withdrawal and
corneal reflexes, respiratory and cardiac frequency, blood oxygen saturation, and rectal temperature)
following intraperitoneal administration of ketamine (80 mg/kg) and xylazine (10 mg/kg) to 3-,
6-, 12- and 18-month-old male Sprague Dawley rats (n=6/age group). Plasma pharmacokinetics,
liver metabolism, and blood biochemistry were examined for a limited number of animals to better
explain anesthetic drug effects. Selected organs were collected for histopathology. The results for the
withdrawal and corneal reflexes suggest a shorter duration and decreased depth of anesthesia with
aging. Significant cardiac and respiratory depression, as well as decreased blood oxygen saturation,
occurred in all age groups however, cardiac frequency was the most affected parameter with aging,
since the 6-, 12-, and 18-month-old animals did not recuperate to normal values during recovery from
anesthesia. Pharmacokinetic parameters (T,, and AUC) increased and drug clearance decreased with
aging, which strongly suggests that drug exposure is associated with the physiological results. The
findings for liver S9 fractions of 18-month-old rats compared with the other age groups suggest that
following a normal ketamine anesthetic dose (80 mg/kg), drug metabolism is impaired, leading to a
significant increase of drug exposure. In conclusion, age and related factors have a substantial effect
on ketamine and xylazine availability, which is reflected by significant changes in pharmacokinetics
and liver metabolism of these drugs, and this translates into shorter and less effective anesthesia with

increasing age.

Investigation of mucus obtained from different fish species on the acute pain
induced with scalpel incision in paw of rats..........cccuii i 77-85

Nihal CETIN", Bahtiyar SULEYMAN?, Ufuk KUYRUKLUYILDIZ®,

Hatice Sevim NALKIRAN®, Altan KIRAN?, Songul GENCOGLU?, Ahmet DUZGUN?,
llker Zeki KURTOGLU?, Oguzhan YARALI®, Mehmet Ali GUL®), and Halis SULEYMAN"
"Department of Pharmacology, Faculty of Medicine, Erzincan University, 24030, Erzincan, Turkey,
IDepartment of Aquaculture, Faculty of Fisheries, Recep Tayyip Erdogan University, 53100 Rize,
Turkey, ®Department of Anesthesiology and Reanimation, Faculty of Medicine, Erzincan University,
24030, Erzincan, Turkey, ¥Department of Medical Biology, Faculty of Medicine, Recep Tayyip
Erdogan University, 53100, Rize, Turkey, ®Department of Medical Genetics, Goztepe Training

and Research Hospital, Istanbul Medeniyet University, Istanbul, 34730, Turkey, ®Department of
Biochemistry, Faculty of Medicine, Ataturk University, Erzurum, 25250, Turkey

No comparative study could be found for the analgesic activity of mucuses from the Oncorhynchus
mykiss (OM), Salvelinus fontinalis (SF), Salmo coruhensis (SC), Acipenser gueldenstaedtii (AG),
and Acipenser baerii (AB) fish species in the literature. We aimed to investigate the effects of
mucuses obtained from the abovementioned fish species on scalpel incision-induced pain in the rat
paw and to examine the role of oxidant/antioxidant parameters and COX-2 gene expression in the
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analgesic activities. Animals were divided into groups: SIC (scalpel incision; SI), SIDS (SI+25 mg/
kg diclofenac sodium), SOM (SI+25 mg/kg OM mucus), SFM (SI+25 mg/kg SF mucus), SCM
(SI+25 mg/kg SC mucus), SAgM (SI+25 mg/kg AG mucus), SAbM (SI+25 mg/kg AB mucus), and
HG (healthy). The paw pain thresholds were measured with a Basile algesimeter before and after
diclofenac sodium (DS) or mucus administration, and then the rats were euthanized with thiopental
sodium. Oxidant/antioxidant and COX-2 gene expression parameters were measured in paw tissues.
OM, SC, AG, and AB fish mucuses could not decrease the SI-induced pain. However, SF fish mucus
prevented this pain by 69% after the first hour and by 58.3% after the third hour. DS was shown to
suppress pain more weakly than SF, preventing the pain by 62.1% and 50.0% after the first and third
hours, respectively. SF mucus and DS significantly inhibited increase of COX-2 gene expression,
while other fish mucuses could not. None of the fish mucuses except SF mucus in conjunction with
DS could significantly inhibit the increase in oxidant parameters and decrease in antioxidants. SF fish

mucus should be comparatively assessed in clinical practice for treatment of postoperative pain.

ZE % cyclin-dependent kinase 4, cyclin D, telomerase W5 B EZFEA
ICEBTLA)—NEXXIBARDAFACHBIORBIIL ..o, 87-96

FiLHse"? - B8 EY - EIHE" - FILELY - AxEsL° - ERRENY -
TAE—E"? - BHEREEE" - BHxRE" - mEE—"

VEIAFAEREFMER, P ARFNIRES, YEALFAREEL 2 —EHR EN A - FBh
RN, YEREAE ERANPARE, YHBEMAE CHEGRPY
BHHEO—DOTHDLT LAY = NF A XIF—R—FH%2 L 2L, HrhmRkrdsts
R EFREN CTH D, 2O L) RmRBHEEIIT T AR T v P TIRED LN TR, 7L
A1) =T A3 ORFEACINE 2 8379702, SROMAICERD &, EEREY % (51 L 7-5F
FeERBT LI ERMEHTZ2BMOBE RS T LD HkD, =T, 7L A —NFHRX3
DOAFALHBL OB S ITBAE E THIE SN TV AV, 2O L) 2BROL &, RifseTly, 7L
AN =NFAXIORALIL A BT A2 &2 HRgE Lz, REFZETlI e M ¥ O CDK4,
CyclinD, TERT % #@fill5EM 3 5 2 & THIBOATAL 2 ATze 2D AT A, — KB RA
FEALAIREBI A SN DPABRTEHEH L AW AT LA TH D, COVAT A HHT
5L, PREAEMI T VIR O A TBALMIE 2 B3, TE 5 2 L RE SN TW 5, RIFFET
BFZDEIBREFROL L, TLAY =T AR I OMHEEMIL~ NH¥ O CDK4, CyclinD,
TERT %38 A$ 5 2 & TRIALINE 23795 2 & &3k dzo iR D 3R T- %A L7258, 7
LAY =% 4 A2 ORHMESFMILIE CDK4, CyclinD # 56844 2 &, TERT#EAT L & T,
THATBEBEZETHLTIAT —EDHBT 52 LML NIk 572, S 512, Population
doubling AT ORGSR, B L 7MiMl & fel ) 5 2 E SIS I h o720 TH DFER
Mo, RIFFETIZT LAY =1 F 3 X I OFGHESFMIL RO AT 2B 7 S 7z,

11



12

EWRE = 2 — A Vol. 65 No. 1

Sex-related effects of sleep deprivation on depressive- and anxiety-like
BENAVIOrS IN MICE... ...t 97-107

Rocio E. GONZALEZ-CASTANEDA'?, Alma Y. GALVEZ-CONTRERAS",

Carlos J. MARTINEZ-QUEZADA", Fernando JAUREGUI-HUERTA",

Joaquin GRCIA-ESTRADA", Rodrigo RAMOS-ZUNIGA", Sonia LUQUIN,

and Oscar GONZALEZ-PEREZ?

DLaboratorio de Microscopia de Alta Resolucion, Departamento de Neurociencias, Centro
Universitario de Ciencias de la Salud, Universidad de Guadalajara. Jalisco, 44340, Mexico,

I|nstituto Tecnoldgico y de Estudios Superiores. Guadalajara, Jalisco, Mexico, ®Laboratorio
de Neurociencias, Facultad de Psicologia, Universidad de Colima, Colima, 28040, Mexico

Anxiety and depressive symptoms are generated after paradoxical sleep deprivation (PSD).
However, it is not clear whether PSD produces differential effects between females and males. The
aim of this study was to assess the effect of PSD on anxiety- and depressive-like behaviors between
sexes. Male and female BALB/c mice were divided in three groups: the control group, the 48-h PSD
group and the 96-h PSD group. Immediately after PSD protocols, the forced swimming and open
field test were applied. Sucrose consumption test was used to evaluate the middle-term effect of PSD.
We found that corticosterone serum levels showed significant differences in the 96-h PSD females
as compared to 96-h PSD males. In the open-field test, the 48-h and 96-h PSD females spent more
time at the periphery of the field, and showed high locomotion as compared to males. In the elevated
plus maze, the 48-h PSD females spent more time in closed arms than males, which is compatible
with anxiety-like behavior. The forced swim test indicated that the 96-h PSD males spent more
time swimming as compared to the 96-h PSD females. Remarkably, the 96-h PSD males had lower
sucrose intake than the 96-h PSD females, which suggest that male mice have proclivity to develop a
persistent depressive-like behavior late after PSD. In conclusion, male mice showed a significant trend
to depressive-like behaviors late after sleep deprivation. Conversely, female have a strong tendency to
display anxiety- and depressive-like behaviors immediately after sleep deprivation.
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