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WE B WA X EFZ (MnPO) R AT SRS E2 (PGEy) Mo METE /N B AAZ IR FE 1 5%
m, JE AR N ek SRA LA E AR EMEE /N R MnPO BN B . IhE R
2B S5 RAE R G FIE I MnPO YA A R R AT A5 /0 B BB FE R € g 5 (BAT)
I M E MnPO UETES PGE, MIAARTR AT /E M, K 12 HENE C57BL/6 /N FEHL 2 A P
K4 (n=6) F1PGE24H (n=6) , ZrHIVE4F 0.1 uL A= FEEL /KA PGE, (2.8 mmol/L) . N T #fiE E
RIVETHIR R ZA (EP) 1. EP3. EP4 %5 PGE: HMAIRIATMEM, ¥ 15 Nk C57BL/6
NIy 9 3 4, FEH 5 Ko 4E& /N UK MnPO 43 3156 JE vEST 0.1 uL PGE, (2.8 mmol/L) . %
EP #5415 (ant) (20 mmol/L) + PGE, (2.8 mmol/L) JR&WH. &R SHM/KFHE, MnPO
RS PGE, &, MEME/N RN EZIEE (P<0.01) 1 BAT I (P<0.001) ¥R #ETHE. S54H
KA ER, PGE /N EMFIRE (P<0.001) 1 BAT i (P<0.000 1) My il B K.
IEAh, £ MnPO 73451 PGE, Ji, /N BAT B 1) b i A5 BA 2 KT B il 2 11 b s FE (P<0.001)
L5 PGE, G L, /N MnPO 4} EP3 ant + PGE, J& ELIZ i & i L FHIE . (P<0.001) F1 BAT
R ETHIEEE (P<0.001) /N 1/ iR MnPO 5 EP1 ant + PGE, il EP4 ant + PGE; Ji /) it
HRIE R EFHIEE (P>0.05) I BAT R LFHIEE (P>0.05) , BWERELI¥E L. Fid
MnPO VE PGE, FI 4 EP3 524 B { T g L /1N B BAT T JE AR A il 2
SRR MR B BREIRITALLL BISIIRE B MLATIX EH#%; EP3 321k
FESHKE R714; R339.6
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Effects of prostaglandin E: injection into the median preoptic nucleus on body
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temperature in female mice and its mechanisms
Li Yal, Song Yian?, Ji Qiaofeng?, Xu Leil, Zhang Jie?, Xu Jianhui?, Hou Xiaoyu®
(*Dept of Obstetrics and Gynecology, First Affiliated Hospital, Chengdu 610500; 2Key Laboratory
of Thermoregulation and Inflammation at Chengdu Medical College of Sichuan Province, Chengdu
Medical College, Chengdu 610500)
Abstract Objective To investigate the effects of prostaglandin E; (PGE;) microinjection into the
median preoptic nucleus (MnPO) on core body temperature in female mice, and to clarify its underlying
mechanism. Methods Microinjection cannula were implanted into the MnPO of female mice using
stereotaxic surgery. Subsequently, a multi-channel temperature acquisition system was used
to simultaneously monitor rectal and brown adipose tissue (BAT) temperatures before and after intra-MnPO
injections of different reagents. To investigate the thermoregulatory effects of the microinjection of PGE;
into the MnPO, 12 female C57BL/6 mice were randomly divided into a saline group (n=6) and a PGE;
group (n=6), which were injected with 0.1 uL saline and PGE> (2.8 mmol/L), respectively. To determine
whether E-series prostaglandin receptor (EP)1, EP3, and EP4 receptors mediate the thermoregulatory
effects of PGE,, 15 female C57BL/6 mice were randomly divided into 3 groups (n=5 per group). Each
group received sequential microinjections into the MnPO of 0.1 uL. of PGE; (2.8 mmol/L), followed by a
mixture of the respective EP antagonist (ant) (20 mmol/L)and PGE; (2.8 mmol/L). Results Compared with
baseline level, the rectal temperature (P<0.01) and BAT temperature (P<0.001) of female mice both
increased significantly after microinjection of PGE; into the MnPO. Compared with the saline group, the
increases in rectal temperature (P<0.001) and BAT temperature (P<0.000 1) were significantly greater in
the PGE; group of mice. Furthermore, following the injection of PGE; into MnPO, the increase in BAT
temperature was found to be significantly greater than that in rectal temperature in mice (P<0.001).
Compared to the administration of PGE> alone, co-injection of an EP3 ant + PGE; into the MnPO of mice
resulted in a significantly smaller increase in both rectal temperature (P<0.001) and BAT temperature
(P<0.001). In contrast, the increases in rectal and BAT temperatures following MnPO injection of either
EP1 ant + PGE; or EP4 ant + PGE, were not statistically significant (P>0.05 for both). Conclusion
Injection of PGE; into the MnPO elevates BAT and core body temperature in female mice via the EP3

receptor.
Key words female mice; fever; brown adipose tissue; prostaglandin E2; median preoptic nucleus; EP3
receptor
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HRIRRT T B S5 R IRSS 5 RIG L A SR 1 XU B 2 ) 2 2 O A ) A
S 25 2 BNBG LM 2 R AR B R Gk B RERS R KU (24 Bl O I A A A TR N
Tt 70 M 2 0l L 30 P R AR T R AL, LS SROB (0 B AR R A . BRI R R R 2
PSS RS AN G AT B 2 Mg RiE S LR BN AT S IR 2 E,2 (prostaglandin E, PGE2)
B BIFRINEZ SRR, SUEEZEE BT B2 BATEANEE PGE, /i FHETEH T
BN R AR L R ] S AR 2L o BRI DR AR TR 55 1R i, P AZ A HT X IE 4% (median
preoptic nucleus, MnPO) &2 5l i L ah W A 1 5 B B 18] . iZAZ R & el & R AT
ZoE % S AT I AR IR T 4147 (brown adipose tissue, BAT) 7##k, 2 5kiR N A KT K
7, gkAh, 1ZZH A PGE: [ E RAIATHIMR R 214 (E-series prostaglandin receptor, EP) 1.
EP3 1 EPABS, YN, PGE, vJ &M@ AEH T MnPO SIS/ R AAR T . SRTH H AT MG
MOGHRIE . BRI, 1207 DL BEE N RO SRIG X 5, RN SZAR B AL A% i 6 R 22 il
RS 5 M E AR T MnPO T S PGE X MEM: /N B KX IR FE I REM , 4RI L2 AR 4%
RN AL o
1 MBI
1.1 #%f
1.1.1 SR s

S0 SPF 2% 8 JAUS sAFMEYE C57BL/6 /N 27 W, IRJFi R 22~25g, Y H HIREFBEK, 4
FRIRSE (2541) °C, WIRGIS A% 12 ho SEUSEh W B BAA I SE IR S AT IR 2~ =), £ VAT IE S -
SCXK (JII) 2020-030. sh#¥scif i feFaeid 1 AREE o Be LI S e P A - It HE, shiie
Be AT 2017-58.

1.1.2 RIS

S (535 : R510) W HIARYIF IR AR A Rl A R A 5] s PGE2. EP3 32 {4 $ 4157 (antagonist,
ant) L-798106. EP4 ant L-161982. EP1 ant SC-51322 (1%%5: P5640. L4545, SML0690. PZ0132)
T H £ E Sigma AR EEHEE W B IRYIERE A R R A E . NShYIRREENL (5.

R500) . fi%h (5. 78001) AIfK AR AIAX (FL5: F68018) M H iRk A dy Bl H A PR



Aw]; fEESE (245 LEGATO 130) 4 H 3% [ kd Scientific A F]; £ IBIEIEREZE SN &E R%
(B45: JK808) M H H M LEE TR AR AR MIERAKE (M5 JR30) W HHHZE
WIHAERAR; airmds (5. CQ-61P) My H H RN K& BT HARFRA A # It
(5. QAXK-TY) MW H M E T RERAEMREA R A .
1.2 8
1.2.1 SEREhY o AL BE

JHALEE MnPO V4T PGE, MR IAFTIER, K 12 H/NERBENL - AR B ER KT HRZE (n=6) A
PGE, 41 (n=6) , 4374k MnPO J3:4F 0.1 uL AEFEER/KAT 0.1 uL PGE, (2.8 mmol/L) . N T #iE
EP1. EP3 u{ EP4 524k 5/ 3 PGE IR IATTIER, ¥ 15 /N0 A 3 A, M4l5 H. 1F
HAH/NER I MnPO 4353125 S5 1E ST 0.1 pL PGE2 (2.8 mmol/L) F14% EP ant (20 mmol/L) + PGE; (2.8
mmol/L) &AW
1.2.2 GSLARSE AL KRS EE A

2% 5 BRI /N o PRI B 5, 4/ SRS E T ISspdese hiA b, 7E IR A 8 R
B, IR TR AT R o S R T 2RI /N BRIV R, 78 00 B R R T Rk
HfF, M Paxinos-Watson i 5 57 MnPO. | F il &k fL S B iR ST BB N E MnPO (FEA
AskRN: BTKJE 0mm, 3577 0.8mm, V& 4.35mm) o MUGFEVES SR B B R 24T, R
I 454 [k 502 /KA F BRI 56 45 MR 22 4T [ 52 o 5 T RIK VBB G, KB TR
TEHEE, IPR/NRBZMHA BN EE TR E I8 RJFES: 3 RIIAESS 0.1 mL kA ihika A
(0.2g/mL) , Z/RE 1 R JE 82505 .
1.2.3 /NREHF BAT A

2% 5 FUGE IR /N B o SR E N 25 °C, I IR I FAAR LTI RAT /IS BRAAR A 5 P 4
FE 37 °Chitio Mefa, HIBR/N RS AR ME X 66, 75% CBEH R 5 18 IR X IE s )T B ik
2 BAT, ¥ 2 @B RS 5 RERGHVEEEFRIENA N BAT N, R EE S LRI L HR K [F
THMUA L. B—RERLESAANE T, CARA NS BAT A B, W& 0 B i w]
REARIZIE . WS SRR IKBOX BAFHEAT . THELA 2T 30 s MR TS ELAE g BEflif
TR 2 JEHEE: 30 s IS (sl LS P BMEME N 2 fa M RAR . 4525 )5 B A BAT IR
AR FEME (AT =25 2)5 Frsk 30 s 1) e Bl IR T -5 241 30 s IR B2 ~F 1A
1.2.4 MnPO #% A1 & v 5

SEE R B 9 IR H 29% 5 dUe 175 3/ BRUE N JBRIFOIRES I J5 A 19 57 o 40k 15 L JRRIEAR
Ao ESIITKEGN BAT IRE 1 h 5, FIHAMEESREEE N MPO FEFH AR, Jg



PGE; AR AT EH, S22 R 14 10 i, A4 # /KA PGE, 41/ MnPO 435Il 4+ 0.1 uL
A E /KB 0.1 pL PGE2 (2.8 mmol/L) , M5 RREHCSKR B A BAT i B B2 HAK B R LK1 N
W/ 3 PGE2 AR 5 VE I RS2 AR L, S50 24K /R 10 I, AEFR S EPL ant. EP2 ant 5 EP3
ant 841/ i, MnPO B VEST 0.1 pL PGE, (2.8 mmol/L) . 5 ELip Al BAT iR K & FEmt K1
J&» FAE/NR MnPO St ST 0.1 uL EP1 ant (20 mmol/L) + PGE, (2.8 mmol/L) . 0.1 uL EP3 ant

(20 mmol/L) + PGE; (2.8 mmol/L) 5 0.1 uL EP4 ant (20 mmol/L) + PGE, (2.8 mmol/L) , It
RS B AN iIBAT IR B2 HAKE FEKT . MnPO AR EES G, S mUe R/ B, il
VE/NRIGH SR Fr o 78 AR A 345 52 A

1.2.5 Gt Eab

K Graphpad prism 9 xS B AT Go vt s M RIPE L, %20/ B EL IR EE A BAT 2 LAY
H + BRAEREIR . PGE 4 A1 A 31 Eh /K ALRE AR S B L BRI SR AR t A 30047 73T o /B MnPO
TEST PGE2 14 EP ant + PGE2 V& &5 MR A2 B ELBCR SR t A 383k 47 70 Hr, P<0.05 2% 57
e -S'8
2 &R
2.1 HEEFNEE M

NSRS R E R G AT MnPO, fE RGN 1 2B A/ IR A LR B E
fro nlE 1 pzs: /NEMR B8 MnPO F AT L Ag AR B RTIE G (anterior commissure, AC)

BEEANLENL T MaPO L5 22, R € L.

B 1 M RERR T B MnPO MR BIES BE B E

Fig.1 Localization of microinjection cannula in the MnPO of coronal brain sections of female mice



7¥: MnPO: median preoptic nucleus; AC: anterior commissure; Cannula: a microinjection tube that

enables precise reagent infusion into the MnPO.

2.2 MnPO ¥4 PGE, Xt/ BB BAT BE KW

5 EA AT HLBL MnPO VS AEBEER KIS, /NI B IR %[ (37.0 £0.1)°C vs(37.1 +£0.1) °C,
t=0.50, P>0. 05]F1 BAT i [ (34.4 +£0.2) °Cvs (34.3 £0.3) °C, t=0.65, P>0. 05]¥J I &
A, SEAIKFHLE, MnPO VES PGE2 5, /MR B B[ (37.5 £0.4) °Cvs (38.8+0.4) °C,
t=5.68, P<<0.01]F1 BAT i & (33.8 £0.5) °Cvs (36.3 +£0.6) °C, t=7.39, P<0.001]# .3 T+ .
PGE, 41/ B B iR 1 E TR FE] (1.3%0.2) °Cvs (0.1 +0.1) °C, t=5.33, P<<0.001]A1 BAT i
JE[ (2.6 £0.3) °C vs (-0.1 +0.1) °C, t=7.36, P<0.000 1]#_L-Thig o &k T3k kA . 1
MnPO 41 PGE, J&, /M BAT i B2 ¥ FE B 2K T B FE 1R BT HIE R (2.6 £0.3) °C vs
(1.3 £0.2) °C, t=7.78, P<0.001]. tt4h, Wik 2A Fion, SEHMEERAZRLILE:, BAT REHF
g BT IR BE R, TR A R, BRI (R R B R X e SR B /N B MnPO

5 PGE, 7] 5 EARAZ IR JE M BAT B S m. WE 2.

& 2 MnPO THEIES PGE, 51 BAT IR ENEFEE £
Fig.2 Intra-MnPO injection of PGE; induced increases in both BAT temperature and rectal
temperature
7E: A: Representative BAT and rectal temperature curves in different groups; B: Quantified changes in
BAT and rectal temperatures across experimental groups; C: Group-wise comparison of BAT and rectal

temperature; ***P<0.001, ****P<0.000 1 vs Saline group; 24 P<0.001 vs A Trectumgroup; *P<0.01,



###P<0.001 vs Baseline group; A T: Change in temperature; Trecum: rectal temperature; Tgar: BAT

temperature.

2.3 EP3 ant X} MnPO {4t PGE; 51K/ R B BAT BESZIEM

HRAEACEELEL MnPO 15 PGE2 J&, /N RIMEIFIRZ[ (37.1+0.2) °Cvs (38.3+0.2) °C,
t=11.43, P<0.001]1 BAT &/ (34.4+0.1) °Cvs (37.3 £0.4) °C, t=7.72, P<0.01]## & LFt.
57K P LA, MnPO 735 EP3 ant + PGE; J& , /N il 1) LI 3 B2 [ (37.4 £0.2)°C vs(37.8 +£0.1)°C,
t=3.38, P<0.05]F1 BAT #/E[ (34.9 £0.3) °Cvs (36.0 £0.2) °C, t=2.89, P<0.05]1/%7% /Mg
ETt. EP3 ant + PGE, ZH /)N bl EL il FEZ 9 L THIE Z[ (0.4 £0.1) °C vs (1.2 £0.1) °C, t=8.94, P<0.001]
A BAT & B TR (1.0 £0.4) °C vs (2.8 £0.4) °C, t=12.14, P<0.001]¥J¥] &/ T PGE;
Y. BhAt, PGE, 41/ BAT 3R 1 b TH I FE R S8 K B iR BE (¥ - FHIERE[ (2.8 £0.4) °Cvs (1.2
+0.1) °C, t=5.77, P<0.01]. EP3ant + PGE, 41 /)Nl BAT i fE (1) b i FE Ems K T B FE ) b
THEE, (HZERTLG 25 X[ (1.0 £0.4) °Cvs (0.4 £0.1) °C, t=2.51, P>0.05]. iXibsif L0,

MnPO VES EP3 ant 7] LASHIAH [FIAL fiVE ST PGE2 51 A A% B2 AT BAT BT mr. WL 3.

[ 3 EP3 ant At MnPO ¥4t PGE, 5[/2/ BAT REMEHEE L7
Fig.3 EP3 ant could inhibit the increases in BAT temperature and rectal temperature induced by
PGE: injection into the MnPO
7E: A: Representative BAT and rectal temperature curves after microinjection of different agents;B:
Quantified changes in BAT and rectal temperatures across experimental groups; C: Group-wise

comparison of BAT and rectal temperature; ** P<0.01, *** P<0.01 vs A Trectum group; “#P<0.001vs



PGE; group; #P<0.05, #2P<0.01, ##4P<0.001 vs Baseline group; A T: Change in temperature; Trectum:

rectal temperature; Tear: BAT temperature.

2.4 EP1 ant Xf MnPO ¥4} PGE; 51 8H/NR B BAT 1B S IR

5 BELAHKSEEEEL, MnPO 59 PGE2 &5, /NI ELIRE[ (37.0 £0.1) °Cvs (38.1 £0.2) °C,
t=7.48, P<0.01]F1 BAT J&/%[ (34.1+0.2) °Cvs (37.3+0.2) °C, t=23.12, P<0.001]%JM & FFt.
IR P LA, MnPO 734 EPL ant + PGE; J& , /Nl LI 3 BE[ (37.2 £0.2)°C vs(38.4 +£0.2)°C,
t=8.14, P<0.01]F1 BAT #HJ¥[ (34.5 £0.3) °Cvs (37.6 £0.2) °C, t=23.17, P<0.001]F#:M & 1
F+o 5 PGE, A L#, EP1 ant + PGE, ZH /) i B Wil B 1 b+ B2 (1.1 +0.1) °C vs (1.1 +0.2) °C,
t=0.25, P>0.05]F1 BAT i&E [ LT[ (3.2 £0.1) °Cvs (3.2 +£0.1) °C, t=0.44, P>0.05]% %
BTG L. Ak, PGE, 41H1 EPL ant + PGE2 ZH/N i BAT 5 (1) b THiE FE 45 K T B iR
B R AT (3.2 20.1) °Cvs (1.1 £0.1) °C, t=9.70, P<0.001]; [ (3.1 0.1) °Cvs (1.1 +0.2) °C,
t=8.65, P<0.001]. iX&b4E L, MnPO J:4+ EPL ant JEikNHiIAH [FIAL s i 5 PGE, 51 S (A 4% A1
BAT i&% 7. W 4.

&l 4 EP1 ant Xf PGE, 512 #1/M REMA BAT RS RN
Fig.4 The effects of the EP1 ant on PGEz-induced temperature changes in mouse rectum and
BAT
7E: A: Representative BAT and rectal temperature curves after microinjection of different agents;B:

Quantified changes in BAT and rectal temperatures across experimental groups; C: Group-wise



comparison of BAT and rectal temperature; ***P<0.001 vs A Trecum group; #P<0.01, #P<0.001 vs
Baseline group; A T: change in temperature; Trectum: rectal temperature; Tear: BAT temperature.
2.5 EP4 ant % MnPO 4t PGE, 572K /N R E A BAT B EMZE KM

ALK HEE, MnPO VES PGE; J5, /NI EZIRE[ (37.2 £0.2) °Cvs (38.3+0.2) °C,
t=5.64, P<<0.01]F1 BAT i&J¥[ (34.3+0.4) °Cvs (37.4 £0.5) °C, t=5.65, P<<0.01]#JHH & EFt.
EIERIKF LEAL, MnPO {35 EP4 ant + PGE; Ji5 , /I R 1) ELIZ R FE[(37.2 £0.2)°C vs(38.3 £0.4)°C,
t=3.47, P<0.05]f1 BAT i#J¥[ (34.8 +£0.4) °Cvs (37.8+0.7) °C, t=5.73, P<0.01]FFEH & ET.
55 PGE, 4L HLHL, EP4 ant + PGE ZH /)N bl B 1) B THIE E[ (1.1 £0.2)°C vs(1.1 £0.3)°C, t=0.32,
P>0.05]F1 BAT &5 1 ETHREEE] (3.0 £0.5) °Cvs (3.0 £0.5) °C, t=0.00, P>0.05]%)Z R L5t
S . MhAh, PGE2ZHF1 EP4 ant + PGE, /)N BAT J6L 1) b Hie 5 35 KT B Wil B 1 b T
[ (3.0°C +£0.5) °Cvs (1.1 +0.2) °C, t=5.02, P<0.01]; [ (3.0 %0.5) °C vs (1.1 £0.3) °C, t=5.67,
P<0.01]. XLLZEHIR, MnPO {4 EP4 ant Joyzil A FIAL siid 4 PGE2 51 &A% A1 BAT I
& E7t. WL 5.

&l 5 EP4 ant Xt PGE; 512K/ REMA BAT BESZRKIEM
Fig.5 The effects of the EP4 ant on PGE»-induced temperature changes in mouse rectum and
BAT
7E: A: Representative BAT and rectal temperature curves after microinjection of different agents;B:
Quantified changes in BAT and rectal temperatures across experimental groups; C: Group-wise

comparison of BAT and rectal temperature; **P<0.01 vs A Trecum group; *P<0.05, #P<0.01 vs Baseline



group; A T: Change in temperature; Trecwum: rectal temperature; Tear: BAT temperature.

3% i

THEPE AV el L B P ) R A R W R 22 5, FOR AR A AR RIRO), ik L 3
Wy o KRR LR DS 8 T T Z IR, (R MENE & ki 2 ML AT 45 1 i A R i e 1)
K, MnPO &S S HEPEN P BN PA H I SLTE ) R BEAZ o R D [ 453 5% /1N B, MnPO i 28 76 1]
A SRR 3 1R SIS U4, ARV KBRS & MnPO 7E P 1 PR 2R I 45 X I St PGE,
AR KT 1 e CHRIPRIR TR (ERELAT X HAh A% TE 5 PGE2 HAESEE/INT 0.5 °CHAy/INIE FE Al
T, 5L, ASHE TR DU MEPE /N B MnPO VST PGE, P17 AT IR £ 1.3°C, %
AL METE N FLEN Y MnPO VER PGE2 [FIFEFT LLSE AR N 1KLL IZIR, MnPO 72 PGE;
A /N BRUR A S T PR P A% A

AREFRIL, FEMEPE/N B MnPO J3: 53 EP3 ant mT LS HIAR R AL 5573 53 PGE, 51 i FHEAE
S, [ AR R B R K RS MnPO 78 N AT X W) 353 5 EP3 ant th ] LA AH R
B S TES PGE 51 AIFHEAE AR, XIT7R, Rib MR 2T ALshY, 3 EP3 AN G
TRIHE] MnPO 1) PGE, 51 i 1 BN « AHIF 5045 5L I, AEMENE /N B MnPO V5 EP1 Fl EP4
ant LI R AL S PGE2 SHERITHIRAE T, IR PIMZ KRR A R E] MnPO ) PGE2
SN BRI T E . AL, [ AR R LA M K SR AT X Wi 4 EPL ant [7]
FETCVEM G AL RS PGE, SIARITFHRAE A, SRORMEMERUEEER ALEN IR EPL SZ AR RREN
SRIUE] MnPO 1) PGE2 SHUEEITHEAE M : HSAW L RAFIR, AR I K R A
XWIERVESS EPA ant w] AR A AL SES PGE: SLEMITHEMER, /K EPA ZAAN T T BIHE
MnPO 1) PGE it i SR IR 5 1F FH o 3 T B85 24 TF 7 OIS 067 1 5 AR AR [ 0% R
XWJHEALE T MnPO LA RS P AR i DX 0 045 £ 28 S X I, 13 SIS [ 45 SR 1) SRR T i 5
PGE2 A2 MATEML AT X [ 43 A EL A M 25 PEAT 5. L T B A 9 R R DR AT 2% 58 4 A R I P R
MnPO #1470 43 EPL. EP3 Il EP4 52 (A1, {H 2 55 45 B 70 1R i A7 44 22 Al RNA il {477 52
BRI, WEVE/N BT X #2044 EPL A EP3 224k, HIFERTE1E EPA 24k

AT, AT HEYE/N B MnPO V15 PGE, 7] 5142 BAT il AR AZ IR E W] 2 T . s, 5
IR FE ARG LR, /N BAT MR LTI IISE R, F s SR SR, S W AR Fr i ) B
EFMEERE R S —8 B A E IR UMK R S NS PGE, 7T 51 A A BAT
T PEFVAAZIG AR, LG % P9 PGER 1T BAS I SCE BAT RS 4 i v iE 2 B R 3 . 3
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