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Influence of Temperature Acclimation onSelected Body Temperature, Thermal
Tolerance, and Antioxidant Enzyme Activity of Juvenile Red- Eared Slider
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Abstract: As an important environmental factor, temperature affects the growth, reproduction, physiology, behavior, and
offspring phenotype of reptiles. The influence of thermal acclimation on physiological and behavioral performance has been
documented in many ectotherm animals, although the acclimation responses of different species may be not identical. The
red- eared slider turtle ( Trachemys scripta elegans) is an alien invasive species found in China. Wild populations have been
found to be a threat to local biodiversity in many areas. In this paper, critical thermal minima ( CTMin) and critical thermal
maxima ( CTMax) are used to assess the thermal resistance of juvenile red-eared slider turtles. In addition, the selected
body temperature ( Tsel) is used to determine the species’ preferred temperature. Our study aimed to determine whether
acclimation temperature would affect the Tsel, CTMin, CTMax, thermal resistance range (TRR) , the activity of superoxide
dismutase (SOD ) and catalase ( CAT), and the malondialdehyde ( MDA) content of the skeletal muscles, cardiac

muscles, and liver. In order to examine their thermal adaptive performance at different temperatures, we selected 90
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juvenile turtles weighing between 40.0 and 44.3 ¢, randomly divided them into 5 groups with similar average weights (P =
0.141), and acclimated them to five thermal conditions (16, 20, 26, 32, and 36°C") for 30 days. After acclimation, Tsel
were measured using a thermometer ( UT-325) in thermal gradient groove, while CTMin and CTMax were measured in
binder incubators. SOD and CAT activity, as well as the MDA content were measured using commercial kits produced by
Jiancheng Biotech Co. Ltd., Nanjing, China, according to the manufacturer’s instructions. Then, a one-way ANOVA was
used to test the effects of acclimation temperature on Tsel, CTMin, CTMax, TRR, SOD and CAT activity, and the MDA
content of different tissues. The results showed that acclimation temperature had significant effects on the Tsel (P <
0.0001), CTMin (P < 0.0001), and CTMax (P < 0.01) of juvenile turtles, but had no significant effect on the TRR
(P = 0.212). Tsel, CTMin, and CTMax increased with acclimation temperature. Acclimation temperature had a significant
impact on SOD activity in the skeletal muscles, cardiac muscles, and liver, as well as on the MDA content of the liver (all
P < 0.05). However, it had no effect on the MDA content of the skeletal and cardiac muscles (all P > 0.05). There was
higher SOD activity in the skeletal and cardiac muscles at high temperatures (26—36°C) than at low temperatures (16—
20°C) ; meanwhile, in the liver, higher SOD activity and MDA content were observed at medium temperatures (20—32°
C). Acclimation temperature had a significant effect on CAT activity in the cardiac muscles and liver (all P < 0.05) , but
no effect on that in skeletal muscles (P = 0.55). In cardiac muscles, CAT activity was significantly lower at 36°C than at
other temperatures, while in the liver CAT activity peaked at 16°C. This indicates that acclimation temperature affects the
selected body temperature and thermal tolerance of juvenile red-eared slider turtles, with higher temperatures generally
having more favorable effects. The antioxidant activity in the tissues was also affected by differences in acclimation

temperature.

Key Words: selected body temperature; thermal tolerance; thermal acclimation; antioxidant enzyme; Trachemys

scripta elegans
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TR A BANA T Ry (4 23, A0 T LA 30 o 30 3 0 A e A TR i 7= 2 e 7 TR A R A 3 o i AR Ak
Mt AR, S5 VE 2 A BT A RRAE A 2546 Y W08 47 14 3 ( Preferred body temperature , Tp ) | Tt 57 /& Ui
( Critical thermal maximum, CTMax ) . it 52 fik #& ( Critical thermal minimum, CTMin) #1iz 3] fg [12-14] , LR AR
SRR 7oA A TCAT Sl I T P R S 6 0 TR A R A v A 14 6 R A T ( Selected
body temperature, Tsel) Fé78""7) | B A2 M DL 7E 52 56 58 3 1 I 5 B A (i FLR L, CTMin ) il v (Iife 5 s UL
CTMax ) FE1% IR B F RS2

T DA 2 55 ) 25 TR Bl ) 1) 5 e T A 32 2 I A 2 385 R 22 B0 TR sh ) 4 e TR A2 1
VRO 25 1 A AR i 32 PR R YA B 3E N M RN i 3h RE D 5 ma B T A 2R 9 Ak B
( Beneficial acclimation hypothesis, BAH) , 3= %2 &3 i A8 il 2114 Xh il B2 A0 90 £ 52 0 SR Bk | 12 AR 152 WA A R Tl
JE I 258 S A R TEIZ TR R A AR B IANIE I 2 A 25 DI A1/ 22 56 U 552 50 %6 38 3t 1 5 R
AW 2028 B T 3l & TR B % ( Optimal developmental Temperature Hypothesis, OTH) | i& H il H 5
TR IR R LA A R B e A 33 7 1 127 GBI ( Warmer is Better Hypothesis, WBH) , 7EAE{i i,
e Ak 14 3h A L e g ARG R Ik 1 Bh A 2 BT A sl R T R ) 5 B A B T B 8 ( Cooler is Better
Hypothesis, CBH) , IR B9 Ho i bR s i ) A (A EL A FEDGE SR A 03 1 200 3R B 9k X e A 7 3h 4 A 34
FIAT RIS , R 22 4 v i A W g 28 11210 192022 290 ik g B T R T — BB A SC A 9T, TR 9L
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LN B S A8, Pseudemys scripta BIMTS AT RS0 MW 46, Chelydra serpentina HIf FHEEE (CTM) 5 YAk 75 B2 4H
K30 Db I S T AR Pelodiscus sinensis 1R 1) = G-I BE AN 52 M, oz 3l g ) 5 < G ar B ik
giiU‘U .

B A AW 7 AL ( Superoxide dismutase, SOD) Flid 4k S ( Catalase , CAT) J&HUIA ST A L TEBR A HH LAY
TR AT A AR N TE R AR G, HAETE BB A A i AR H, O, Al S LR BELIE s b R R A
H ST A5 7 RS A AR T T (Malondialdehyde, MDA ) S % H iy T it AR P 15 o 2 N1 Rl iR
Wi PR ( polyunsaturated fatty acid, PUFA ) i B8 Bask Ui 7= Az i S AL W B 28 7= W) 2 — | RE S 3504 S AT 41 241
B, SRR S D RE R, = P EBET-, Ik, MDA 35 i A9 = {8 AT DA T 422 S R LR 40 i 52 19 Pl S0t
BRI . Ik 2 52 W S B VD 1 ( Phrynocephalus przewalakii ) FFWEARY SOD §i% 11 33 SR TE 2 i R B
( Hoplobatrachus rugulosus) FFERY SOD 361

¢ H 8. ( Trachemys scripta elegans) JUE T 5 [ 2R g TR A AR P BF AR L) B Ak a2 o R A A A
BART, BRI E R AL 100 240 RBIAMER YR Z — ., I8k C AT EVF 24 Xk ST A1
Pl S A £ A DS — S B X B AT T R R T At g R
LA YR8 0 P B 85 R S R B A IR AR AL TE 26.6—30.4°C JE AT CTMax 2 41.9°C "), 2 7 BE4DUEF 41 /< 452 v
REACLERYEAL, BUE T 5 ML EZAL (16°C 20°C 26°C (32°C I 36°C) , SR Jm M A= B AR 25 A B AR 1 TRLEE 9
2T X Tsel (CTMax ,CTMin Al TRR PARZZHZIH 9 SOD i J3 CAT Ii5 J3F MDA & 877 A 52007 2 A7 7R i
JEYIMEAON 7 32008 PRk BT A NICAT Sl 4 Xof A58 et B8 ok A% B At %) 25 BRFNAT S b )l JO7 P 2 BT 47 4 3 ) o
AAAEHEEWESTE L,

1 #MR57EE

1.1 #K

SEBG LI E I (N=100) F 2012 4% 4 A _LAJ0E A N R ZE47 A6 S 10, 52560 8l 4 4 R [al i K
SR BFE 3 KT SHUE A 90 HF Mettler HLFKF(£0.0001g) FRiE{AE (BM, Body mass) . ]
e AR BE LA ABRIC AT 1 500ml BEAR , HEFR IS HS MBI =5 (% [ oK, DL i 4l fa i FoR R
1.2 REYIME

YL &R 16°C 20°C \26°C 32°C F1 36°C 5 AMBHEE , AN TE EE A6 BE B 18 FL e B Be b 4 5l i B T il
SEVE I 5 AN E 2H B IE AR k35 372 46 ( BINDER KB400, £0.1°C, #i [l - 10—100°C ) , 48 K4 K I 4 a1l
KB, e W E A A RO, SE IR ISR 121 12D, YIfkat ]k 30 K, A9 Ry 12 R4 i Tkt
PRIE ARG 22 P 2 6 HUHT SOD 3% /7 \CAT 7% /11 MDA & HE ,

13 PRI R P wighh

Teel PUSEAERHE B9 18°C B B 1114, K 2.5 )
(R 5E AT AT €0 F1 175 11 BABIE R Kx i g -7
15 =200cm % 30cm x20em ) AT IPAL . BB F i $AR 7 4
BERY I 20cm 4bFIRkL2 IE IR IF , BSMIE 1.0 cm 4bY 17— .
Heh A AT P 5 B2 2 A LR AL i K AL — — ’
20cm LS FE T — 35038 A TR K L 53— 33 A KR B TR

Fig. 1 The schematic diagram of thermal gradient groove

65°C 7K By PO, (A PIIE B 10°C—55C (£1.5°C)
AR (I 1) . fa T 1 8.00 MRS A, T
R 1400 P5E , IFAE 2h WA, HI UT-325 HL 7 il it (£0.1°C ) Vsl A 2 7 I 1.5 em 2000 IR0
SMFE M I EE ( Cloacal temperature ) o AFEATEAFIRLE EFE A MAR BN TEEIH b . SEIARIRE IS K fa
FOBT BT AR YL B AP 1 K5 AT A 32 MR SE 8 . CTMax A1 CTMin SR I SCIE 2V ( righting response )
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JrEafE" 2 . F 1000 — 1600 HiH7E BINDER 35754 il . MYIMLIEE 0.3 C/min 2508 SN, 4
LT 6°C o T 35°C J5 IR AR AL R AR 1% (0.1°C/min) , S8 CTMin, Y14k 1 KJ5 217
CTMax W5E . M2 resm 2T AV RN, WA RERZ MR | B0 B A€ 5l | DU AN RE 4 [l s AL i s 3 4
FEAGHE AR, S 25 R 3 R N RE IS K & AE K TG Sl G 4l f R PR PR AR R B08E B T TSR CTMin Fi
CTMax,

1.4 SOD {41 .CAT i J1F1 MDA & &5l &

S LT Hfa 4l fa W S AR A, 43 i U R AL O URIFIE . 4°C TF T81#4 1Y 0.85% A AE BHER K W Tk
M5, JEANE T, B R (£0.0001g) FREUS LU i, 45 2 R IAHRIA NG IF , & 9IMEIRIE y 3 A REPLAE
AL L FRE S BIFRRE 2R 510 .5 A5 HR IS il ) 3K B O BB TR T -60°C N IRAF

Foe m L AR TR 5T BT A 7 A 2 I B R &, B A W AR (SOD ) KR £, i AL A
(CAT) 37 G FNTN 1 ( MDA ) 32X 7] 65 1) 15 BH 5 2SR I 4% 41 2 88 11 0 & &, SOD ¥ 77, CAT 1% JJ Fil MDA
T,

1.5 b

H Statisitca( Version 6.0 for PC) ST TR . Kolmogorov—Smirnov 5 Bartlett 43 96 15532
HIEASTE 57 28 Btk Sl 53480 Tsel .CTMin . CTMax . TRR .SOD % /1 .CAT 3% J1Fl MDA & % H
B J7 2250 M7 (One-way ANOVA) , 2 AL SR ] Tukey K550, ARG THE -2 (£ bR DR (FE )
Fn, BEMEAKFRER a= 0.05,

2 #R

2.1 B REAG 5Z
ARV PR BE SR T A T A (F, o= 2.24, P = 0.080) , A E LR FEER(F, ,= 1.82, P =
0.141) (% 1),
*1 UHBRHBEASENEAESHE( FHEATER,EE)

Table 1 Descriptive statistics of morphological characteristics in the juvenile red-eared slider turtles, Trachemys scripta elegans ( mean=SE,

rang)
Z¥ Parameters 16°C 20°C 26°C 32°C 36°C
FEZA%L Sample number/N 10 9 10 11 11
ST K Carapace lengthy/mm 64.9+0.8 61.6+1.4 62.120.9 62.30.9 63.6+0.5
(60.2—68.1)  (54.4—66.8)  (56.6—65.1)  (58.8—68.6) (59.8—66.4)
I Bod , 44.3x1.3 40.32.2 40.0=1.8 40.5+1.5 44.1=1.3
- Doy mass7g (37.5—49.2)  (30.7—49.0)  (30.0—47.7)  (34.3—51.8) (34.9—51.8)

M 2 oA TEYIIRE 16—36°C{EHE N, Tsel ,CTMax 1 CTmin FEYIMLIEE ) TFEm ET, SRR E 4
(ANOVA) SMH7 7%, YL IR R B M LI B0 Tsel (F, o= 18.14, P < 0.0001) , Tukey K4 %11 36°C 15
32CTHMF 25 16°CH 20C TR EZ R, YHLERENR BEF LWL ER CTmin(F, ,= 40.32, P < 0.0001),
36°C Fl 32°C W3 5 T 26°C \20°C F1 16°C . WAL IREE K & a4 f ) CTmax (F, o= 71.30, P < 0.01) , 9k
TR, S . YMEREEX TRR KW &M (F, 4= 1.52, P =0.212),

2.2 PrEAALEEG
221 EAYIALEE(SOD)E T

HIE 3 T, 7E 16°C—36°C Bl N, YIMKIRE B & mE B L F, ,=6.55, P<0.01) FALOAL(F, ,=5.07,
P<0.05) 5 SOD i J1,26°C YILJ5 5 SOD i J1 2 T 16°C 1 20°C , {H5 32°C 1 36°C Ll &2 5%, Yk
JE 5 AT SOD 3% J1 (F, |, =18.63, P<0.001),32°C YI{LJ5 1) SOD i J1 i3 % T 16°C il 36°C ,{H 5
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Fig. 2 Effect of thermal acclimation on selected body temperature ( Tsel), critical thermal minima ( CTMin), critical thermal maxima

(CTMax) , thermal resistance range( TRR) of juvenile red-eared slider turtles, Trachemys scripta elegans

20°CH 26C LR EER,
222 HEALERE(CAT) WG]

I 4 AL 7E 16°C—36°C 3 Bl Y, 94k 18 B %o B
HEWL CAT 1% S JC R ZF W (F, ,,=0.80, P=0.55), I
PR B B E DAL CAT 36 F1 (F, 1, =3.99, P<0.05),
36°C W EM T H B, Yk i FE & 3 52w i Y
CAT 571 (F, ,,=18.78, P<0.001) , 7 Yl fk & & 7 [l
W,CAT 2HUE NG FHm s 16 C & & THE
223 NIEE(MDA) &

S AT 7E 16°C—36°C J BBl Y, YAk IR 3 X
#NL(F, ,=1.83, P=0.200) FL.LWL(F, ,,=2.20, P=
0.142) /) MDA F 5 JC W52, YIALIREE  E 52 i i
fIEfY) MDA & & (F, ,=4.78, P<0.05),32°C YI{k)5 Y
MDA & 8 F 5 T 16°C 1 36°C , {H5 20°C Fl 26°C JC
R,

225
—16°C
200 20°C
oI 175 | S 26°C
R 2 32°C
E g 150 F ==36°C
=zl
D 125
RS
]2 100
.z
®S 75
B 8 50
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YiliA JHE
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3 YHEENIERAHNAREIHLR SOD iFNHFIT
Fig. 3 Effect of thermal acclimation on SOD activity ofvarious

tissues of juvenile red-eared slider turtles, Trachemys

scripta elegans
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Fig. 4 Effect of thermal acclimation on CAT activity of various
tissues of juvenile of red-eared slider turtles, Trachemys

scripta elegans
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Fig. 5 Effect of thermal acclimation on MDA content of various
tissues of juvenile of red-eared slider turtles, Trachemys

scripta elegans

3 e

3.1 BT U R A 52 P ) 5 k)

€17 sl I FE4F ( Thermal preference ) FIFAM 52 P ( Thermal tolerance ) 2337 2|1 22 K B 52 M, 40 b #H
AIAE ST PO IREEIR R AR SR A iR e T R R A R R 2 —, LT R
THPTAE A BT NGB, L EIE AN TE 16—36°C TR YL YL R, Tsel Bl 94k 1R () Tt i i T s, {5
32°C 1 36°C 1 Tsel Tl 35 22 57, 16°C Fl 20°C ZH W T i 35 22 57, iX S 2L H- M A AR 05 I A G, TEYIME R Ft
R IR XA IR BE 9k (16°C F1 20°C ) B/ i A 73 S FIEE , AH X4 i i FE 94k (32°C 11 36°C ) G s 20 H.
BREBEJI0 , HARBE A DI B A T, £0E A R A DR B3 2 | X S5 RR LS Slhe T B % I
T BE T o T 4 R A AP AR — B T e S T S AT R R A B R R AR A R A s KT AR Ak
AR BT B2k BRI A e A, T ) B Rl 7 k3 728 1 194 J0 B B3, LA 3k ) 55 33 30 L O Bt ) i B 35
T EE (R FH R A8 /D | eSS (ATLE A 67 B A 7 — A LR 93 Bl PN 5 A Bl i 3 > 48 e AR, {2 2l g 7 in
K, DI TH bt R LA BB O BFIE 3 B, 9P B o B 4 8 14 5 o — AT — b2, 5 —Fh
P2k 5 A IR o 0 A B A T R I AR R RS, W AR BURE M Mabuya striata VP AR B M Xantusia vigilis
vigilis' ™' AL Takydromus septentrionalis "™, 1% 15 4 BRAGAENE 5 SOE Wk 2140 (A T 18 A2 o 1) L V326 174 T 0
AL 5 5 b X Sy s T A % 5 e O Al e v, T R T RE A A e B R e, 0 T R JRR
Eremias argus\%‘ﬁ FRWF E. multiocellata 1111 #5 R Wi E. brenchleyi & = Fh R ' , RN Phrynocephalus
guinanensis | T VDM P. vlangalii FIZS @D P. versicolor 55 = FPybMit "™ W] R 55 R LT (9 THAE 5 32 25 Z A
WA A O, FE 465 28 B 25 A vh AR 15 e (€A T 30400 A 4 7 o 3 Bl P (AR TR (s JFC A RS 3k 31 a7k
S, [k AT /0 55 R A S RE AR Y I BT R IR TR R R AN R R R 2
I 55 R h S R i O A R B T v M FAER, ANV 5 SR AR M Sceloporus occidentalis'™® , WFFTIN N, Tsel
SRR (01858 A 0%, A AR &y i 25 10°C ,20°C i 30°C T 9k, Tsel Bk 20°C Hil 30°C TG & 3 22
ST T 10°C Y S 15C R 25 C UMb Rk sg e, I Tsel TCREFZM ) 504, B 40 IRLEE 7T fE 554 8.2 A
A LU R KA I F s K A AR B8 )3 K28 R, Re bR b sl AR AT I RE |, RE S T AERR A, BBARAS K
MRS, PRI, 21 B F 40 0 8 B PRI A A B A B (WBH) 7

THW L AR IR VO R, R — IR R S 40 B 4 i AR 57 L BR ( CTMax ) AR R
( CTMin ) BEIIALIELEE /) T = i b T, AR DAk i b s 1R 9k A B B s IR N 32 01, [ 2 AR R
X—BG ) Z A TAS RS rh, anda 280 WIS ICAT Bl W A 2k > 2 2 g Y R
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0 A BRI CTMax F AR 7 55 = TR DAL T 38 B 55 K, 40 i B R i 7 33°C WAL CTMax 5t 3
T 28°C 1 38°C "2 PG5 MR AR M ( Sceloporus occidentali) 7 25°C WML T #Y CTMax & T 15°C #1 35°C 2 2L H-
e AR R R B B I, R Y e IR T 52 B8 0 AR IR 52 B8 ol | Jl il B2 1 Ak, [l HOR T AE 2 B 2
(14 i SR I SR AR 57 9, i S AL B AR AL

TE 16°C—36C it B2 i FEl N T 22 LY Bl ( TRR) JFJC 25 26 5% AME SR TRR SRR, (I b 5 i
Frh A B 25 DGR (9 T 5  TRR EIETH 5 R B2 SR 2 PRItk ( Fejervarya limnocharis ) FIiSIE
I ( Microhyla ornata ) WFHEEL | TR BAEJPR 0T | %25 s, JPR 0T 0 1L L JRR T , 51 i V0 by | 5 16 U0 il A AR €8, VD 7 ) TRR Bl 94k
TR 2 1 T v S R AR 4, 28°C | 5 R T 33°C N 38°C Y LT HIH AN Y TRR 7645 B I 4 ) TC o 3%
255 UL RIFPZE TRR X5 94k B2 ) e b A i A [m]
3.2 REYMEXR RIS AL R G

IR X 2T H- e f 4 e B B VLRI C UL SOD 3% I 9 52 ) 52 SARBL LA, 31 1L 26°C #xefr , {H 26°C | 32°C il
36°C TG i 25 5, [l 25 F 16°C 1 20°C 5 M FIIE L 32°C fi i ,20°C \26°C Fl 32°C Jo i # 25 5+, (H & TR IR
. (16°C) AL (36°C ) , U WA [ 20 2400 i P 1) AR 3 A B2 A BT A [) | AN TR ZH 2R S2 470 A A 3 1 18 1
AR A AN AR R HE AR 0 ot T A i i R 715 T AL 404, 4 faqE 36°C WL T JIFIE
SOD 7 18 5 R [ 53X 5 1 IR VD 8 ( Phrynocephalus przewalakii ) AN), e VP MTE 4°C 25°C F1 35°C 414 F Y4k
15 K HIFMELLZ  SOD 1% 7 Bt Il 4k 1 B 4 T g 10 183 0 /KT 4 5 MRl K A= A 3 4 1) e 9 1 4
R e R R 235 R AR A R T R, ML AT DA i 4R R P SRS T R T R AR A R S LA
WEE AT Sl R R A SRR Bt PR R B O T i3 in > AR i S e 2 £ ik T 4L (ROS) 1Y
FEAE TN R 1 BT L AR BT R DNA 55 K43 9 7 A= S Ak B4, {2 ROS X439 SOD | CAT %4t S 1k i
fif 5% RS AR FRATT A B 36°C YL i1 4y fe 318 43V S A B, 36°C 4 SOD 1 ) T g T g S 5 it
vl XL A 405 G, BRI A 1 R 480 i THAE T AR 19 SOD 1T SOD Ak A &
T 23K — TR , 2 T 3 7 ) S 1 R T B S X HILIR A B 7 B AR S A T B, S S A e P A A R
NI S5 S5 R

IR X 4 f i #% UL CAT 16 3 JC W 35520, i 52 mel O LRI IE . CAT 35 J3 /K SF- A8 JEIE b B 4 e 70
JUURIE B L, 3 5 P v A7 A R st S AL S B — e W C R Y, ZEIFIIE D CAT 1 ) 2 5e ARG TH i
FaE X 5 e B B AR 411 ( Oreochromis niloticus ) WA fif 8 CAT 36 Sy iR B —2 Y | i dhAEE 1% CAT 1% J1 B
TR B T R e X v A0 % ORI BB 6% ( Trachinotus ovatus ) BT A A BB G 7 174 520 & B, 32°C 4119
CAT & ST 18—29°C2H . JFFNE AT A A 7 A0 28 8 Ay 1 Xof K Ik TR AP Ok 9 A 1 38 W] e A7 7 & — 1 BIL I, SOD
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FEAEZEse . BEIE MDA & B 2 BT R BRI 4, 18 16—32°C By YL BEVE [ = 8], MDA /9 & B4k
TR O TH = Th e, AE 36°C SO0 T, B T 3R B qjlﬂé@?(/lcipenser sinensis ) Il MDA & &= [l iR B id) 7t
B e M8 A F ( Paralichthys olivaceus ) £ FIIE MDA EETERERE T E A WA , K FRAH
il Z: (Apostichopus japonicus ) ¥ BE TR AN A s T 9 MDA 75 B3 S B0 S FH IS0l . MDA 7= 7k 7
PR T RSS2 B T 200 P g o 94 3 4R P S 7 )RR BB, MDA 25 8 4 i 1 vl AR SR LA s 20 4L 0 S A K S e AR
Wit T RE T A R I PN ) B o S Ak B i A B i, (B v T EE S 1 0 B ) e AR AR S

CAT 1% JJF0 MDA & f e & 8 UFLO U AT e, BB a5 LR A9 CAT 1% 3 1 MDA & 5 A 52 9L I
FERFZMR O L Y MDA 5 A2 9Ib iR B2 B2, R FE CAT 1% 3 F0 MDA 5 £ 52 9IME IR B2 1) 52 i B
U FESFFEH CAT 72T BR A i B & v, AT BE L SOD EAT B e A .
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