SR HE S R El I BRSO =
g E MRS
Frth, T4, & &, HizdE, FRE
O B 5B TR RS0 %, AN B A AR 5 A B R T A0 5, TR 19 X R MRS R 5
JT, BT 530007)

FEEE: AT m R R AN (5 S SRR T 2 AOH R PR A 22 s ) 2O X R A P A B e
ARSCME T FEMEE T (35°C. 38°C. 41°C. 44°C) %l 4 MAFEIMLEE (J7 P, TR, WM =EE) Fh
HEMER AU A ALYINE (PODD. By Ll (PO) M MEH BK-S-HeA#2lE (GST) HIIETE, LLEW 26°CAHAN
TR SRR, TE 35~44°CRyiRMHE R, AN [F 0 FPEEHT 3 25 OB 8 Dysmicoccus neobrevipes Beardsley
HEp 3t POD il GST ¥ PE 35 & T i IR, PO TR PESAC T I BRI (B = BRI 38°CAL RSN 1E
35~44°C i MG T iR 3 FREEEVE VAR M0 5 BT B AL IR E H T v 2 S T e S BRAEGRa 3A . AE R IR 26°C
N, ZRBR TP )R FNEE POD WEVE R S TR . RSN, 4 ANFEER PO GST AITETETE
BHEFEF. AE38°Cy 41°CHI 44°Criit /LB R TP T7AR . BRI POD iEVETC R % 75 57 . (EAAIR] =
TAEFET, BRITARFEE 38°CALER MY GST WG LB 2T HeMABERIAL, B AH [RITR I A 31 A R AR ] Y
GSTiEMETC R 2R . W AWV, 7R, ZFFRER) POD Xf 38°C. 41°C. 44°Ciailid& Mt
AZ i DU FEERT GST X 35°C. 41°C. 44°C it & S To W R 22 53 o 1T el P A o A [ 3t B A Ay
W MBS R AN, AR IRFEE POD. PO Ml GST V&AW mim e 5 Bl T B 257 . A4
2 B Fe T A [R] 1 B A I 3 85 ORI e R ) POD. PO R GST i M 22520, POD K& GST *fi%
Byt BT il P A B AR AR, 10 PO AT RELE RN ey il a8 h AR B AR AR BTIE T, 120k il vy
WP TTR N POD. GST ¥ PR A e BV ey i (14 i
KB B Ak, Al e, ARG WY A EHIR-S-Fe R Bl
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Effects of high temperature stress on the activities of three enzymes
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in different geographical populations

LI De-Wei, LUO Ya-Wei, HUANG Xing, YI Ting-Ting, QIN Zhen-Qiang"(Key Laboratory of
Sugarcane Biotechnology and Genetic Improvement (Guangxi), Ministry of Agriculture and Rural
Affairs, Guangxi Key Laboratory of Sugarcane Genetic Improvement, Sugarcane Research
Institute, Guangxi Academy of Agricultural Sciences, Nanning 530007, China)

Abstract: The differences of enzyme activities of Dysmicoccus neobrevipes from different
geographical populations under high temperature stress were analyzed and the physiological
response of this mealybug to high temperature adaptation was elucidated in this study. The
activities of peroxidase (POD), phenol oxidase (PO) and glutathione-S-transferase (GST) in
female adults of D. neobrevipes from four different geographical populations (Guangxi,
Guangdong, Hainan and Yunnan) under high temperatures stress (35°C, 38°C, 41°C and 44°C)
were determined in this paper, and the control temperature was at 26°C. The results showed that
the activities of POD and GST in female adult of D. neobrevipes from different geographical
populations were higher than those of at 26°C, and the activities of PO were lower than those of at
26°C (except Yunnan population at 38°C) under high temperature stress of 35~44°C. The activities
of three enzymes increased first and then decreased with the increase of temperature under high
temperature stress of 35~44°C. At 26°C, except the POD activities of Guangxi and Guangdong
populations were significantly higher than those of Hainan and Yunnan populations, there were no
significant differences in the activities of PO and GST among the four populations. There were no
significant differences in POD activities among the populations in Guangxi, Guangdong and
Yunnan under 38°C, 41°C and 44°C high temperature treatment. Under the same high temperature,
except the GST activity of Guangdong population at 38°C was significantly lower than that of
other populations, there were no significant differences in GST activities among different
populations at the same temperature. This study indicated that there were no significant
differences in the adaptabilities of POD to 38°C, 41°C, 44°C in the populations of Guangxi,
Guangdong, Yunnan and GST to 35°C, 41°C, 44°C in all the populations. The effects of high
temperature stress on enzyme activities of different geographical populations were different. The
activities of POD, PO and GST of different geographical populations were significantly

differences under different high temperature stress. Therefore, high temperature had an impact on



the activities of POD, PO and GST in different geographical populations of D. neobrevipes female
adults. POD and GST play a positive role in resisting high temperature stress, while PO may not
play an active role in the resistance to the mealybug to high temperature stress. The female adults
of D. neobrevipes was able to adapt to high temperature stress by adjusting the activities of POD
and GST.

Key words: Dysmicoccus neobrevipes; high temperature stress; peroxidase; phenol oxidase;

glutathione-S-transferase

B 9% K ¥ Wy Dysmicoccus neobrevipes Beardsley J& 2 # H Hemiptera #3 ) &}
Pseudococcidae, FEAFEGIMK. HE . MG, BN, Fhh. AR 39 Bl 76 FEF £
Y, RGN R E G ED R B d (RYR9ESE, 20105 Qin er al., 2013; MRIBEA:
55, 2013; WBR AR, 2017). U E AR T E M BRI R VEA FAEY: ST
1998 EAEIGFIE BT E H R 5 R EESIRR, 2006 FEIFUALE AR AL TSI RRAIE X K
AREESE, 2015 FFEAE)T PR B A XBRM TT S RRATE X R AR fa T, S a8 R AR E
K Woh, FEQEREEMIIX . = m 8 skt SRR 4108 & 22 510 Y LR %
H &5 (Jayma and Ronald, 2007; H4E N RALFIE AL, 2007; BEHR5HES%E, 2010; Qin et al.,
2013; Qin e al., 2019). BHFH ABRSMENIARRE,  Hiik 5 Ak i 75 7 A7 0] 16 35 11 e 4
2050 fEZFp I AE A DOR AL RS 2 B . VLI M Z BN &S, W EEFE T ER (L
20120 R UMb IS o i 7 05 585 R 75 A 7] A 855 (R Bl A6 40 B R By 75 T PO R 9 LA bR
5%, 2013).

TR FE T i 3 HOR o AR 2SR HIO™ AR O, M\ B AR B KT R SR R 3 T 48
ANFAE LS (R BEAE, 20160, BFFERET, Mo & A0 i il B AR KK B A BB TR 7
/2 23~29°C, i mnili BEASF] T HAR KA ETE (Qin et al., 2013) . AN [ My FRFPHE 18 5 25 7K
Kl B T AE KR I BT A, DRI R P8 I8 58 ()3 R ] REAAAE 22 o, FE AR B B I
JH 38 PR I S+ T e A — 8 I 2 S o 1 R ALY (Peroxidase, POD) . By 44 (Phenoloxidse,
PO) KA H BK-S-# 88 (Glutathione-S-transferases, GST) & B HIRHIA K F 11 3 FhE
ARG HHFCRI, POD AT LA KR B IR AE S IR A T P AR A KSR M4 (Reactive oxygen
species, ROS), P&k ROS Xf HufAkih et ii47i: PO Jje R AN E WAk r, —REBOR
FEVIE IR, TERRMEERE . GEMPH RS MRS EZEH: GST 2R
el R b — R EER 2 DR AR K 2R, B AUs T B S RN GST 3% 1424k



SRAR U BRI Bk e U 20 7 AR A A, AT 4 R LA 1 I AR BRI (Felton &
Summers, 1995; RILFEMZAICHE, 2010; HIFSF, 2021; EFHHES, 2021 w29

POD. PO J¢ GST itk 2= £, POD. PO K GST 1t (35 1h 25 S AR B HY L S i L

XL AE RN GEREB A, 2016; FKEJRAE, 2018; HEMHSE, 2021). KL, WF5T G
JE R S [ b EE PR SR 5 AR 0 1) PODS PO J& GST (1B 5 22 554 Bl T o] 0 L Gh iR P 11

XN o SRTTT H AT R AT AR DR A FUIRAE o AR SO AN [R] S B R0 A T 9 58 00 I 7 i U
R R PY 3 BT 7 (KA1 A3 BT R I o e L 26 £ A B SR, BT A P AN

i FENTE X AR s vt P 5 R L, D 012 T AR A I P VAR B A BR X A AT

Pk TR PR A AR

1 R 5%

1.1 XBE A

L1 A Ry

A58 T BT B OB, PR RER E TP O R AL Bk PR R
RIGHWAFSIRRAEY L, T RMBER B T R A WL 5 M 7 SR B8 RRIEY) b, W m
FHRER B TR BILE A BB E KA SURRIEY) b, Z AR E T = F 2 PR AN et
T PG RO AN A5 16 el P S R AE 420 L o 9 35 2 28 R i A R 23 ) B 1 AN ) £ 55256 = F 7
JRHEAT KRBT, TFRIREE N 26+1°C, ARAREH 5 A LA LAEA A FAR ) itk e o
1.1.2 GRS

FEIXA: POD. PO GST i@ T 75 ) ks Bl A BT IR A A .

FEANAR: [HiREE R (RXZ-280B-LED, T ILHE) ). £ IREMR{X (Spark,
WH LERAGERARD . AHERE 0N (Mikro 200R, #E[H Hettich B AR AT
PR GEESAER G AR BT RT (AL-204, MRS —FEF 2408 BIEA IR A
") %%,

1.2 753%
1.2.1 A AL

ARG FE 35°C. 38°C 41°C. 44°CHE 4 D bb BB iR, AL N 2h, L
i 26°C S AL FE . ISR /N T 2B PR RREME R R RS N\ B A T B S JBR - B 5 9% I
W RSN R A4 DL % AR B ) e B 120~130 Sk, B His 5 F OR i JEE 7 5 1
H FH B d B AR ORI R /L, TONAH IR BERR B, AR BN 75 %5 % ) TE i 35 77



FANALEE 20, BEAASE] PR AR A i B2 AL BRI BEATLAR B AL 35 I B L 0.1 g NI EREAR,
3IREH

POD. PO 1 GST FJ¥& /3l 5 P # # FEAS W70 & (R M B AR A PR A R 3
BT, ARYE S A kS J11E . POD. PO F1 GST 13 /3l 2 K 7371l H 470,
490 #1340 nm. POD 5 PEBAL € SONAESEIE i B 70 B AE S SR Z2 48 470 nm ARPROGAE I
1N 1T ANEERE 3504 PO Tk BAALE SO EE SORE iR 70 B A2 SO SLAR 2 A 490 nm A ROG1E
24 0.001 2 1 AMEIE )80z GST i S 8 SO EE o il A5 2> B4 1 nmol (7 CDNB
5 GSH 2568 1 /MBS JJ 547
1.2.2 Hidl ot

JTE B s 48 Excel #P5, THHEIEJME. KA DPS 9.01 Giit#cft, KR %70
Hr CANOVA) 71 AN [R] b R % iy i Bl 38 N 3B 98 8 Akt e A 3 Al 2 1) 22 St S 2 1
(P<0.05), KA Duncan’s VAR 31T 2 B L
2 BERE50H

1 SIRMB XA E IR AR S A & POD S&E M4 RIS

ANTR] vl ol 3 AL B AN [RI M BB 3 2 Ak i POD iEMER ] (3R 1D: FEH IR )78
J7ARARE POD Wk iR TR . e, ZREE (P<0.05); 7EMR/IHNEALE 2h )5,
iR PRE AL BE R AN A s A ) POD S VEAE AR EE W RIS E s e, ()P AR R AR
B L a A B A K 5 H R K POD W MR ZE R AR (P>0.05), HEFIAEAE 41°C i b
1B POD EMERE & T HIRE (P<0.05), THE & iR MHE AP R 1) POD i 14 5 & I i
M ERAEE (P>0.05), ZFEFEEE 35°C. 44°CHEEMNE 1) POD % 1 5 & iR 1 AH Eb
ZRALRZE (P>0.05), T 38°C. 41°CiEiR i T ) POD y& R & = T H IR A (P<0.05);
MAS R BE AL B R AN A AR POD i S AR T, He g A RE POD Tl It A%, H %
JEALFEN H POD SZE R BRSP4, 1) PEARER AR R e 20 BE AL BE T POD M 4E 5 AL i i
P, S PEAE AW R AR N AL BE T POD I E [ 2.7~6.5 1%, =FGFEFAE 26°C 35°Ciln/%
AbFE R POD TG, {H 38°C. 41°CHI 44°Cria Ab 3 T~ H POD i HEIGESE T BR T 4R
FPHEAE 44°Crani AL BT POD VETEIEAESETIAh, HE S AREAE 38°CEL 41°Cy i AL 2 T
POD i P11k 2 &l 5 2T SR a1 72 i Wil b = A RE AR IE K, POD ¥ 1t A I
[1)H I 6.33 U/g/min £ /i i J5 ik B % 1 36.67 U/g/min.

® | SEME RS 2B A E IR ER R SR POD &1



Table 1 POD activity of female adults of Dysmicoccus neobrevipes Beardsley in different

geographic populations under high temperature stress (U/g/min)

B (e Fi#f Populations
Temperature J~ 75 Guangxi J" 7R Guangdong 74 Hainan 2’ Yunnan
26(CK) 16.00£2.05 aA 18.574£2.97 aA 4.33+0.33 bB 6.33+0.33 bB
35 18.63+£3.28 aA 21.33+4.13 aA 6.00+1.15 abB 7.67+1.86 bB
38 28.07+£2.00 aA 24.73+£2.52 aA 4.33+0.67 bB 30.67+9.21 aA
41 26.30+6.18 aAB 25.20+0.26 aAB 9.33+£2.67 aB 36.6749.17 aA
44 25.27+£18.30 aA 32.93+14.48 aA 6.33+0.67 abA 23.3346.89 abA

Y R A — FVBER 5 A RN 5 B R R — M BRI L AN (R A IR B (1 22 57 3% (P<0.05, Duncan’si®); R [F—1T404%
JEAR RS 7 B R [Fl— 5 B A N AR A b R B /6 (] 1) 22 5 2% (P<0.05, Duncan’si%). ('F[A). Note: In the table, different
lowercase letters after the same column of data indicated that the same geographical population has significant difference between
different treatment temperatures (P<0.05, Duncan's method). Different capital letters after the data in the same row indicated that there
were significant differences among different geographical populations at the same processing temperature (P<0.05, Duncan's method).
(the same below).
2 ENRMBX T EIEME IR S AR PO FEMERISZIN

AN TR P A B AN [ H BER TR 0 8 AOR I PO T MRS 45 R (G 2): TEF IR R %
HEEFPHEERI) PO WEMEZE R AR E (P>0.05); fE 35°C. 38°Cryimibs F . 7&K, igrd
3/NFPEEENY PO FEPEZ RA RS (P>0.05), HHEZEMLT = EMEN PO W& (P<0.05);
FE 41°Cralm A BN 4 AMFREER] PO FEMEZ S AR (P>0.05); 1E 44°Crani AL B R PaFh
PO JEMEEZMR T R WRIFRER (P<0.05). MASFRE AL N R FMEFIRE PO 5 1E &
HAM R, AR EAEE 2 h J5, BT 38°CAbH I = R Esh, HE & iR b B R
AT Hb AR K] PO V5 VEAR LL R IR I H AN RIRE BE M) R B s 35°CAREE N & FEE 1Y PO FEME =
JIFBE, ¥EFRTHEIERN (P<0.05); 38°CALEL T EFEEN) PO FEMEM LT 35°CHI X 2R
EF ¥R T 35°CR ) (P<0.05), ZFMELR PO FEMEEL 20 & T IR AL FE : 41°C
FHEC T 38°CALEE, B 1) PU AR PO V&I _ETHANE 3 DMFIRERT PO TS XITFAR T P 44°C
AEFER & AREE PO TEVEAR L T 41°CALBR R 21 T B & b EEAE AN [R] il i b = B R AR AL TR
K, PO VEMEMFE I 1 152.11 U/g/min _bF 2] 38°CAbEE] 1 369.86 U/g/min, FFEKH]

44°CAL PR 806.59 U/g/min.
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Table 2 PO activity of female adults of Dysmicoccus neobrevipes Beardsley in different

geographic populations under high temperature stress (U/g/min)

B (C) ¥ Populations
Temperature I~ 75 Guangxi I~ % Guangdong ¥ # Hainan 2 B4 Yunnan
26 (CK) 1024.47+45.51 aA 1107.66+£125.10 aA 1072.124£39.64 aA 1152.11+35.29 bA
35 668.82+12.81 cB 766.59+55.00 cB 722.15+10.60 dB 982.12+£39.31 cA
38 908.80+42.30 aB 1074.33+£57.76 abB 992.12+12.52 bB 1369.86+88.37 aA
41 971.02+£33.13 aA 1029.90+60.49 abA 913.24+33.83 cA 911.80+54.43 cdA
44 784.36+£31.29 bB 861.02+12.37 bcA 863.25+5.77 cA 806.59+23.33 dAB

3 EnmAE X AN E IR AR S R GST JE SR

AN IR FEE A B AN [ 1t B R BT 0 2 Akt GST il Ml 85 SR R (3R 3): 7EAH AR
JEACEE R BR T 38°CALER T ARAIEEM GST e K T e A m A, FLe b A I Ak 22
(AN E AR EEE) () GST ¥ LW 25 (P>0.05); MASFIEFE A3 R 5 Hh B FP B GST 5 14
L AR, i 35°C, 38°C. 41°CHI 44°CTH Mt kb FE 5 A [F b HE R A GST i b
HURACEL S, TV WA S AR 38°C i M B AL R (¥ GST G MEIA B B s, ML e
IR B2 S B3 (P<0.05), GST VETEME RN RN 11~18 £, |~ ARFHEE
41°CHMEALFE N GST VA B s AN [RI MR FRE B A P 20 5L RE i s GST v 1 & 56 T
B JE N RS, HoAifg R GST VAR IR R 5Ok, | A FiBE GST W AL IR FE e/

R 3 ERNE THTEE RGN T IR A B A B GST JE %
Table 3 GST activity of female adults of Dysmicoccus neobrevipes Beardsley in different

geographic populations under high temperature stress (U/nmol/min/g)

W (O Fi#¥ Populations
Temperature I 74 Guangxi I~ %% Guangdong #$ 74 Hainan = B Yunnan
26 (CK) 25.00+0.00 bA 30.554£2.78 cA 30.56+5.56 bA 27.78+2.78 cA
35 44.45+2.78 bA 69.44+15.47 bA 52.78+11.11 bA 36.11£10.01 cA
38 277.77£106.75 aAB 80.55+10.02 bB 563.86£153.07 aA 408.32+54.22 aAB
41 125.00+0.00 bA 136.11£2.78 aA 141.66+8.33 bA 138.89+10.01 bA

44

52.78+2.78 bA

67.66+10.35 bA

75.00+0.00 bA

73.89+8.68 bcA




3 g 5itie

B HURARIR )Y, ORI 51 A I 2 ¥ BB AN o P85 IR R Bt A o i 8l 4
A2 BT , ATITSE S S B2 1 Fr g R B S L I R i) EE e AR R S AR
FAGAEEATIE ) CRE584%, 2007). POD 5 B Hi A LEE— TP i — B & m A0F R ROS )
TRIHLE] (Felton & Summers, 1995), {i5kk B RUE S IAEE T 7 A2 H) K& ROS,  F£(K ROS
X Uk BEAC R (AR, 1998 BEIRAE, 2021). AWFFURIL, ASFIH LR
BIKYINAE 35~44°C iR Hp I AL 2R 2 h J5 3 POD il PRI HL 26°CH I 4 IR AL T 1) 38 P AT i
P, HBRS RSN, w3 SRR BE AR B IO TR POD & ME RN STt 5 i AR
FIZEAL, X 5 iR e X XU K 5 B Monolepta hieroglyphica 3% %2 8L polyrhachis
dives FIZL/INE 0 L Grapholita molesta WISZURSE SARRL CRIZEREE, 2007; XIEZ &, 2013;
TkERSE, 2018), {H5 EEMHEXHEZR 4N Phenacoccus solenopsis B HL POD Jif 1 34 1IK
TR SRR GEE B, 2016). Fril &AM AL 35~44°Crlii AL 2L T POD
TP IR S T R R B, IR R % BUE R IR A T ROS FEMR YR E A, HUEE L
42 i POD i PRI R R N 7E B R 8 R P2 AR K ROS, % A Bl B RIE T SRR BEE
RO FE AR SETH &, POD WEPEFFARFRAR, BEHIFERG IR BE S A B 85 A0 7k Py POD s
VEMETFAG T B EL A0 o AHIE S T VR R 25 AOR A MR AE 41°C. 44°C i IR B AL
N E POD JEVETT AR T B, Ul WX BN AR A T ARSI, X5 A e TR e
J PR U ARt i HRAE TR R 1 35°C . 38°C i B AL TS A N 0, 1 41°C.
44°Carilm I N T 46 Y BUBAR AL T 3R 45 AR, (BAE 47°Crif a8 2 h Rz se T
N 100% (ZEERSE, 20210, B &K I 2= R Al POD i A AL IR B S 2, Bl POD
TE 2 IR X il e R FEROR AR T v R AR R R b8 R POD — ELYEAIRYE 7
TAEZ)y, TIHE POD 7 it e P R i I i bR PR (K A FE AR T e e, it ml 2
AR R U R T I DX, AN PRl e i B A T AR DR B ) ROS, AT 323X POD ik 1
AN, S R AR e i I N A ) — AR I

PO RAEMIRN — RS HE LR, ERIUMESKE . GBI RS hHRE =
1 FH o ARTIF FE 10 4 AN [ 1 S0l BT 0 25 AR il S AE LML AL BE R R T 5 MR BFAE 38°C
TR o A A FE AL AR ER ) PO FEMESS L 26°C KT FRARFR G s 35°CALEE R - FhEEIK PO VG ME &
BN B, PR ERT R, 38°CALEE N B AN PO FEVEMLLF 35°C L a B BT, ¥R
T 35°CALEE, 2R BEE MRE KR BT R SO R 22 te TR, X SR RIE M A LB AE 25°C



A B e I, 35°CFE B I P AR PO 4 RAR L GRULAE, 2011) . 798 35 B I e Fi o
FE R IE AR T Rodii B, PO W2 B NI, XudWl & xS PO WG 3%, (H
PO V&1 B 50 BH T 9 55 R0 M P SR AE e BB R () S B T R R, SR N e IR 0
LRE T, A B LA RO i b v A R BB B SRR

GST /2 R HUf G R G0 1 (1 — S E B0 2 ThREHERL 8 SR, PT DU A6 08 J R 4 B T
ik (Glutathione, GSH) Flgi/K. K ARMMIILMGE &, TERILHEY, KRB 7E B0 S5 2
JF AR, DTS PYERI T KA T T EA T B A, LA i 3 Ree AR 4 M0 55 10 1 ) Gk B3 %6, 201165
RICEE, 20200, EARBFIH, AFENREAAIE T & HEFE GST Wtk K HBWRE, @il
35~44°C iy ifi a0 AL RS AR BE AR GST iE PR b 26°CH iR AR B R, )7 MM 57
FHIELE 38°CTaii &) AR FHBELE 41°Crif A AbFE R 1 GST WM S Femi, 5 B IR AL HE
NH) GST WG 22 5 0 3, XU i GST WG PR W35 520, GST 7 iy i P 3 3 B 4
EEIBRAER s GST i PET i Al ae e i1 T i ie 5 B R dudk i i B AR 2R
37 GST (& J7 3T R PRAR S i O A, I8 TR PR35 i e L () 4k %
Ther, HOE R AR IR TR, PTRERC S B B A 0 1 1A ) L LML RETIT S2 M GST A%
H

g5 BRTIR, IR P R A AR A AN [ FR R R PODL PO K& GST G P35 4>
PEASA . FE— E YO B SRR T, POD A GST G VES LLH i . IRt iy il e 2 2]
BURAERS: T PO i PR AN B LEHR AR, AT REAE RO il o 18 Hh VA A B AR AR BT/ E A
SRIMT, AE 38°C. 41°CHI 44°CRi AL B T P 7R = B FIA] ) POD 5 PR TG i 2 22 5+t
TEMI I IR ACEE R B 7 2P 38°CAR B GST Witk B3R T IL e MhBE RO 41, e AR IR
JEAL B AN R AR R GST 3 PETC R 2% 22 57 XU POD £E) 1. J7 AR, = F A RERGS
38°C. 41°C. 44°Crifni& MPEAT GST 12 P |75 MRS« = FFIEE RS 35°C. 41°C. 44°C
iei PR3 I P 280G D 2 S o AN [ e BRI T 92 28 M i il e R E e — U B2 AL BE R 19 POD
PO J2 GST JlEHEZE 5 v BEANIA], 3X W] BEAZ BT 35 55 ARy o A ) 1t B R Sof PS50 0 32 0 7 1P 72
[y S o
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