2025 4F 7 H o A R 2R AR July, 2025
$35% BT CHINESE JOURNAL OF COMPARATIVE MEDICINE Vol. 35 No. 7

PEE BEIR]. O RRIR ML 2 FE DA RESR O M K B I A S BB AT O S AR I e A i AR PR A T B ()] o
e P ekl 2025, 35(7) : 72-83.

Wu Y, Fan P. Effects of tryptophan hydroxylase 2 gene knockout on adolescent social play and adult aggressive and homosexual
behaviors in male rats [ J]. Chin J Comp Med, 2025, 35(7) . 72-83.

doi: 10.3969/j.issn.1671-7856. 2025. 07. 007

(OB A A 2 e DR R 5 0 T K SR B 30
A BU AT Oy B AR I Mo A7 o A
[l PR AT O B 52
-

(P BBl B LR B2 ST T b st BRI BE 2 B et o e AR TR E R ML BT 5
2 FETEASEE LA 100005)

[BE] BHH HREOZRFILE 2( tryptophan hydroxylase 2, Tph2 ) K& F iR XM K B FHHE 38 It
AT R K AT J5 MO AT A B2 ), LAY ) BH A K 1 Y €8 1 ( 5-hydroxytrypatamine , 5-HT) & i B a5t A6 & &
WY BeAtsc T o ise . Ak LSRRG 2 FIFR L ( Tph2" ) AT AR B (wild type, WT) YR K BN BIFSE
XF 4  AER R 4 WS e ad i 5 52 50 % 5 B2 o B g K SR AT VEAR 78 KR 5 RIS B 6 A IS i it F &
FE22 H SN F A A BOEA T A TIEA, 7R R 8 I B Ao 1 3 S X AR 32 B B £ P KA T
A 7R R 10 JAIS K 11 JE %3m0 3 oA 3 - AR F X i AT J5 Bk A7 M A5 1Al . R fEH HEN
S, Tph2™ MR R BUB shilE 85 W& /DT WT HEE R EL(P<0. 05) , ok DX g A [] B v e IR & IR
5 WT e R RIC R #2255 (P>0.05) , 767 F AL Bl i, Tph2™° Btk KRB AR 32 F T 8 5 WT
Tt R BTG 28 25 5 (P>0. 05) , #H A8 BrBA 7o i 2 N (P<0. 05) , I i M4 3847 o 1 2 ek (P<0.01) , 7
BAER W 7528 Tph2™° Mtk KBS 2 5 2540 WT MEPE K BRI 3 AR (P<0. 05) , rfr s X R 2% i 1)
WT HErE K BA RIS (P=0.100) , e CBER R UCECR WT MK B PR (P<0. 05) . FERUE G BT
H-AZHE TR, Tph2™ MR BB 21Ty Bl A7 o Boh At 2847 5 WT Mt KRR B 22 7
(P>0.05), BLAN, Tph2™ et K BUZE T & W1 JOnUAF 5 1 28 30 Hh X [R) 14 B A= BRI 35 2547 1 (P < 0.05, P =
0.076) ., &t AEMFRILEE 2 B R T SOt KBS F I A8 e BA 1o i 38 hn , & 00 B A 5 fml vk
B AT AN AR AR XS BUAE 5 B AT 2 7 AR 252 e, 37 T 5-HT & i vt 5 B A 5e AT B ek
PR, X AN & B B B R B 5 4 T o 38 7 A 5 i)

(RR] Wi fE e AT N B A7 5 Tph2 mBREETE R B ; T (i

[FE4ZEE] R-33;R394. 8;042 [ XiktRINEG) A [XEHS] 1671-7856 (2025) 07-0072-12

Effects of tryptophan hydroxylase 2 gene knockout on adolescent social play
and adult aggressive and homosexual behaviors in male rats

[EETE | E B R b B2 25 5 R R A)Fr TR H (2021-12M-1-034)
[EE R ] ENFE (1995—) , &, AL g A g 1l . LR G R G K AT M A IE S, E-mail : wuyao_2021@ 163. com
[EE1EE 15 (1985—) , %, i, BYERWST 61, WF 5807 [] - 4h 217 RO A Bl 11 43 1 S A 2 MLl

E-mail ; pu. fan@ ibms. pumc. edu. cn



o AR B 4R 2025 4E 7 45 35 5% 7 Chin J Comp Med, July 2025, Vol. 35,No. 7

73

WU Yao, FAN Pu”

(State Key Laboratory of Common Mechanism Research for Major Diseases, Department of Physiology, Institute of Basic

Medical Sciences Chinese Academy of Medical Sciences, School of Basic Medicine Peking Union Medical College,
Beijing 100005, China)

[ Abstract] Objective To examine the effects of tryptophan hydroxylase 2 ( Tph2) gene knockout on social
play behavior during adolescence and on aggressive behavior in adult male rats, in order to elucidate the role of central
5-hydroxytrypatamine (5-HT) synthesis deficits in social behavior during postnatal development. Methods Male
Tph2-knockout ( Tph2*°) and wild-type ( WT) rats were used in this study. Locomotor activity and anxiety levels
during adolescence were evaluated after 4 weeks of age using an open-field test and adolescent social play behavior was
assessed at 5 and 6 weeks of age using the adolescent social-interaction test. Locomotor activity and anxiety levels
during adulthood were evaluated at 8 weeks of age by open-field test, and adult aggressive behavior was assessed at 10
and 11 weeks of age using the resident-intruder test. Results Adolescent Tph2*® male rats exhibited a significantly
shorter total travel distance in the open-field test compared with WT male rats ( P<0.05) , but there was no significant
difference in central zone exploration time or central zone entries between the two groups (P>0.05). Adolescent
Tph2"° rats also displayed significantly increased social play behavior ( P<0.05) and reduced neutral social behaviors
(P<0.01) in the social-interaction test compared with WT controls, but there was no significant difference in overall
social behaviors (P>0.05). Adult Tph2"® male rats exhibited a significantly reduced total travel distance (P <
0.05), a trend towards decreased central zone exploration time (P=0.100), and significantly fewer central zone
entries ( P<0.05) in the open-field test compared with WT rats. There were no significant differences in overall
social behavior, aggressive behavior, or neutral social behaviors in the resident-intruder test between the two
genotypes ( P> 0.05). Notably, Tph2*° rats exhibited increased same-sex mounting behavior during both
adolescence and adulthood (P<0.05, P=0.076, respectively). Conclusions 7ph2 gene knockout significantly
increased social play behavior during adolescence and elevated same-sex mounting behavior during adolescence and
adulthood in male rats, but had no significant effect on adult aggressive behavior. These findings suggest that central
5-HT synthesis deficiency selectively modulates adolescent social behavior and impacts same-sex mounting behavior
across developmental stages.

[ Keywords] ethology; social play behavior; aggressive behavior; Tph2 knockout male rat; 5-HT
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Figure 3 Effects of Tph2 gene knockout on locomotor and anxiety-like behavior in adolescent male rats in the open

field test
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Figure 5 Effects of Tph2 gene knockout on the duration and frequency of social play behavior in adolescent male rats
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Figure 6 Effects of Tph2 gene knockout on the duration and frequency of neutral social behaviors in adolescent male rats
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Figure 7 Effects of Tph2 gene knockout on the duration and

frequency of mounting behaviors in adolescent male rats
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Figure 8 [Effects of Tph2 gene knockout on locomotor and anxiety-like behavior in adult male rats in the open field test
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Figure 9 Effects of Tph2 gene knockout on the duration and

frequency of total social behavior in adult male rats
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Figure 10 Effects of Tph2 gene knockout on the duration

and frequency of aggressive behavior in adult male rats
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