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Juvenile hormone titer versus juvenile hormone
synthesis in female nymphs and adults of the German
cockroach, Blattella germanica
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Keller 3 and Xavier Belles
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Abstract

SDWWHUQV RI MXYHQLOH KRUPRQH KDYH EHH @lditalsvgerghahicy HOQGHWXGLHG L
GLIITHUHQW SK\VLRORJLFDO VLWXDWLRQV +R Zrifrbl U DQOBWDHKHDY fWEHHQ PI
KRUPRQH V\QWKHYV LisigereEllatay RDIOMUHD VY LQIRUPDWLRQ DYDLODEOH RQ KR
FRQFHQWUDWLRQ LQ WKH KHPRO\PSK LV UHVWULFWHG WR INRGXOW IHPDO|
vitro ZH KDYH PHDVXUHG MXYHQLOH KR UP RBQgdrnvricy HJPID@® MAK H K HRP)RWD \ P S K
FKDUDFWHULVWLF SK\VLRORJLFDO VLWXDWLRQV SHQXOWLPDWH DQG OD
YLWHOORJHQLF F\FOH DQG DGXOWV WUDQVSRUWLQJ HJJ FDVHV RRWKHTI
FRUUHODWLRQ EHWZHHQ UDWHYV RI KRUPRQH VIQOWKHVLY DQG FRQFHQWU
PDLQ GLVSDULWLHY DSSHDU LQ WKH SHQXOWLPDWH GD\ RI WKH SHULRG
ZKHUHDV VIQWKHVLV LV ORZ DQG RQ GD\ RI WKH ILUVW YLWHOORJHQLF
WLWHU GHFUHDVHV $W WKHVH VWDJHV WKH REVHUYHG GLVSDULWLHV E
E\ GLIIHUHQWLDO DFWLRQ RI GHJUDGDWLRQ HQJ\PHYV

.H\ZRUGV KHPRO\PSK MXYHQLOH KRUPRQH WLWHU &% FRUSRUD DOODWD -+ MXYHQLOH KR
&RUUHVSRQGHQFH [EUDJU#FLG FVLF HV .DUO 7UHLEOPD\U#VEJ DF DW QSGDJU#LEPE FVLF
WKRPDV NHOOHU#VEJ DF DW

S5HFHLYHG _ $FFHSWHG _ 3XEOLVKHG
&RS\ULJKW &UHDWLYH &RPPRQV $WWULEXWLRQ
,661 _ 9ROXPH I1XPEHU

&LWH WKLV SDSHU DV

7UHLEOPD\U . 3DVFXDO 1 3LXODFKV 0' .HOOHU 7 %HOOHV ; -XYHQLOH KRU
VIQWKHVLV LQ IHPDOH Q\PSKV DQG D G XBRi¢la grimsicdd * FSSHRUME) oFIRsEd U R D F K
Science DYDLODEOH RQOLQH LQVHFWVFLHQFH RUJ
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Introduction * 5+ JUHV KNG \VRI\® SKRWD G XOW
&KDQIHMXYH®RORR QH WL\/GBKlUJLQl PD@QHWHOHBQWHEGHXW KIHSSURSULDWH

G H Y HO R SFRHGQVD B MAMD P R U SIKGEWRIyKC Y H W P D QNP S KAM UVIH [ FIQ G W D DHR/G

KHPLPHWDEROBRORPHWDERDRK «g:\l;\ﬁFW\Q_;JQIQVVDISgglF}gU%DD%ULHG
ZKHUHIDQD G XOMPDOKVJIK+ WLWHU

DVVRFL[Z\NWGYLWHOORD—@-R/R_F/\WIEIXW RQ FDUERQ GLR[LGH DQDHVWKHWL]I

PDWXUDRWIRR@SHFI4HOOpVSDLNKHO

H\I O ,QD G G L WIQRROF N UR VXIkB(Y Hemolymph sampling

Blattella germanica W KBW D Q\VOSRUWDVH+*HPRO\PBEEKWROOHBEWRMGFKSHFLPHQ
WKRRWKHF®Y H U XOBIIKDWFK{QJIURBHQXOWQFIBKBQV WRWG X\OWD J H
SURGXFMWMYRIQORG XULWKBHULRIG ZLWIKFDOL E PR WBIRSS L B B 3/Q\WWRG- X W
WUDQVERUMKHG X RRF\\WHR ZWK XMVHPXYHPRO\PSKRP WR LQGLYLBKDOV
DYRLGNKIUHPDGKSRY RWLHRRWKHHEDFBJHZDVSRROBQG WR SRR@MUH
2VRULR HW DO DQDO\]HG

TKHXQXVXDEBSURGX 'SW“-WLFR OR QG genification and guantification of
RYLSRVEWKB®WR dermanica KD®HWR hemolymph juvenile hormone

VWXEKPHFKDQLMPV UHIXODMWIR Q4 HpRO\PBIKP S O HV «0Z H UGIL O XIWOH G

FRQVLG HDPRE@AVQ IR UP IRYRWRSLE o p 1wk DOROWDLQLRRR @W KNG W H U

L\D Y D L ODREIRAW KGHD WR Q F HU@D WRH Vi b b R O R RAMY . DQG+ ... DVLOWHUQDO

ELRV\QWEKWKbipora allata &$ HLWK® W, \w 5o GpaBMDVXUHREGMUIRUBH G

W KDHG XE@XU YRR UXIVW H O FRB ERHLE O g Yy 1 v | pins@\UBmMHP & RIDG® FN Q H U

HWO — *DGROMEFKDO  %HOBWNO (\yHQwwEBIOW KIREDVRGH[WUDEWLRQ
ODHVWMWIO ~ D\ZH®DIGXULMKH g RFWDGMRUSWLRQ GNHWRNEBQERY

WZRDWWPSKRQVWERUXHW O (égYROG/PHQUYDV\RI]IBV‘DL(}H:HDVXUHPHQW

&RQYHUNVAFRIHVYIRUPDWLROQ OROE QN ER pE | QIMDGFKURPDWRJUDSKIRGH OHF W H G
+ FROFHQWI@WKKIRI® R O\PBKHLUVWE o wRBDEWSHFWURPEWSE\6,0

VWXIGIHQ WL HDAN kH KRPRGRIHVHQWe 1\ KRHED v XIWHEHQ ER X Q€ D Q GV

L QV KIHG X @ W.\germanica D Q B O VURI S R U W,H.G) bAnRAIGE 186 H U 1RO DOWKRWI K
SUHOLPUR LRIV W L WRMKKH PR O\P St 5 o p@ /i I H WHDWIRIB HUL Y DWRLIB W LR Q
G X UL @XHL U VU S UR G XFWF ORIHD G X O\ R g iR F H VW K@BI PR O\P SK R U

IHP DO HD P S\HWD O 6XEVHTXHQWR |+ Docr ... HWKIW D Q GDHEH

PHDVXUH I WQOVAH UFD U UR KIBQD G X OMVG G w@ D RMD P SGH S HQ ®IHQYBS HF W QY HO\
| HP D OG- LGB UUWS UR G ¥R MDD 711\ kb SURG X FARL RIG 2D VKL JK

G X U LVQKBH U LIRIER W K\W B D Q VEHRWIADD 5 /') % & Wi\ P S WIB@V QW U D O WL AR R\G
Do DWRXHPRO\PSWLW@UPSKVq\pgKplapvVWDEXOMP DO WKHLUVW
RE.germanica DUH ODFNLQJ Y LW H O OR FIO® UP Q VILWRIBRIQBIH U LRIG

R W KWW B D Q WSRKYHN F RQ.OV HO FREEIR L F
DR ZODGW S K DOV WIBXIB\F D DBV K H
SHULRG RI RRWKHFD WUDQVSRUW

*LYI—N@KK)WPRO\R)S—KYHIONL\ZKDL\N—IDO&
FRXQINHGRQV LG EURQR HIFDERH/
KD YRHH D V X LHH\B L W GNJKKEH P R O \ FREK
germanica 'HPDOHL‘QIRXUSK\VLROR‘!BLIFLQJQ/WUIRI-HR/HDVXUHIZHH(QJWD/UUIRHW
VLWXDWLRQVWHRFP HWDPRUSKRML Y, \\ne pyu@mED58&* 06JDFKURPDWRJIUDSK
UHSURG X FSHQQ WLPQBOID VMO VW BN Y SOoH®RO OLOEZLWK D 9DULDQ
Q\PSKDVGXGWVLQKHUYMVHOFRBBRLE 7 vpy| DQL@F FREIPGRXEREXVHG
DQGD G XOWWDQV S RWKHR RWKHBIVD \, £ \Wirp B VV S HF W U RS HMWDHOQ BH G O H
R E W D LAY KIRGR PS O H FRHQBA H Y LRXVX OV (i £ /i W VB R O MH B QR IV D P S G KIH
WKBWVFULEM®RWKEWLKES DQBLOQ O\ e 6 H U DDA Ut W KLLD L RYBIQ
KHOBFEHWWRGBHUVWRRIGHFRN WKLY, Lo sy gk UHe DQ@ YHWHPSHUDW X U H
KRUPRQH LQ RXU PRGHO VSHFLHY ' "o RV H@IRP & WRLODO/ &

f& PLQKH DVRHDVXUHPINOWD UWH G
Materials and Methods PL@® | WHRP SIOHV H FIVQ.®& RGIL | | H U HQ W
nsects Z H UHHO X WIHVBRALKQHH [VP L Q6 V H F RGHAJ L H V
6SHF L PRIE)Yermanica Z H URE WD LQRIE RPHDVXUH EH QDY LR XEL WHFJILOHQW
FRORWND UMW KEDUNW “ f&DQG £44 DJLOHQW FReP 1 JbV
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FKURPDWRERPSEHL®/BEQ$IJLOHBW MXDWMIKFROWJ POXULGWKROORZLQJ
PDVGHWHBWRD LVQMWFMRIGRH) WRGD\W ,,,ZDWX QG HW HRWR X @BV
ZD¥XVHGRQMHFRNDPS®EEIJLOHQW YHU\ORZ FRQFHQWUDWGR®@FUHDVHG

DXWRVDEBENWUIRUQMHRAVQMWRRIDYV VLIQLILFDQWO\ RQc&D\QJ BADFKLQJ

FKURPDWR,JQWEKEWD VW KHQ M H FSARLLRVQ
WHPSHUDZDMWHf& WKHQLWRYABQSFFRUGKLRXBUHYLBRKVX@WXHWD O

WHPSHUBD/XUHE DQ®YHWHPSHUDWXUHNDORHY ,, ELRV\QVWER&IAXULQJ
SURJUBRYHRP f& WRLQDOf& WKEHHQXOWQPELSKIRQVWDUHHPDUNDEO\
f& PLGKISLIIHUHGWUHO X WIHGK LOR Z SPRO KBN&$SSDLRIEG D\ DQG
WKQHH[WLQQERWK URKPHDVXUHMHQWYWXRXBQUWD QMKXBW IHUHRMHAHHQ
IXVHVA OEPB LOPMWXP-Q: '% ILOPWKGLIIHGHDQWERRWVDWLWWIGDIRED QW

WKLFNQH&OHQJIWK «P," zZDV ZKHURMKXRRWKHDY W S KDQ@V I DHY H Q

XV HGRH S D WOVAHG H U L Y DIVQ® KWL P L WRZHWRXQGSPRO KBN&SSDZKHQ
RIGHWHRWNVRQSPR®I-+ %RWKURHVWDWHOAD[LPDOL) % 7KH+ VIQWKHVLYV

PHDVXUHPHQWY JDYH VLPLODU UHPGRHRY XH W O KD YEHHORXWLQHO\
FRQILUIP@GODER UY\W R WKD O XOHNHQ

. EURDFRRUUHVSRQ@GWRARRO\PHKWHU
Incubation of corpora allata and YDOXANHQFRPSDUMXHRUUHVSRQGLQJ
guantification of  juvenile hormone LQVW-HRIAHY WKGIRR Q 8 LUW XRQOWD QW
synthesis , VIQWKHINOWYHW VX UBIG W R VW DAB KV
,QGLYLG@ofgpi@ cardiaca fcorpora allata FRQW Z DWWHKPR G HUDKNHRQGHDNLQJ
FRPSOHHRAHP D ORI QRZRIHZHU Hyy| \imiw kD PHO V VERIQ Y H UNWENHL [ W K
LQFXEDRWHG«CRI7& PHGLXBLJPD | oywinpSKWKBRZEXWW IPGH®VXUDEOH
22z VLIPDDOGULFK FRP FRQWDL QLR K M ®OWEHRW U H V &/RELD F W LGHDAMD \

[ 'PHWKLRQLRMH +DQNMNOMAEHY | wHUV GXULQJ PRVW RI WKH LQVWDU
PO SOXYLFROO PJ PO WRZKLFK
/ >+ PHWK\0O@ PHWKLRQ$PHUVKDP

ZZZ DSELRW HFBERHRBEG GW@E F K L B Y inthe adult female
ILQVSHFDIEWLRLWYET PPROF ,,, -+ . WLWBBHWHURIQUKEIPRO\MRIK

Z K L ALKV K@ID W L4 HQN KIHG XIGI\WW D R B. D G XIdHw D G3HW L\WQKHIHL UYMW HO ORR FO@L F

germanica &DP SNWD O zDWXDOQWLIRREKLIWDQVSWKRVQKHFIDS - XVW
DIWHU RILQFXEDWWREHQGR | WKHD WP DJLRROW ,, ,\WLWBVLPLERU

LOFXEDWLRQ/\QWKENIGHW H U FAQ M PWD V X UG/BKBID BWR IV L [VQKP SKD O
RUJDQR B YH®W D RIMLKRE G L )8R XwK HL Q VW EH QWQ F U H U WHEXQ WIER X W
LOQFXEDWBGQGIRWY O RAHSSXULILFE\W RRQPPP B UHVEH@E®D\ RIGIE6 D O7THKWV L W H U

WKLQD\HEKURPDWRJWSKYUHYLRXYHRUHBREHIB DQGQFUHDVBIKEQ WMWO
GHVFUBEMGDFKY DQG &RXLOODXEHDFIOHERXWQJ POQ GD\ RH®PDOHV
ZKHQEDVDRRF\WHMJIDFKRULRJIJHQHVLV

7KHUHD-MW,HWLWHBUHBGVYBBDWWRD OO\
Results SUDFW IXRDGHOVH PW Y EZOM FKRLQFLGHG
JHinfema|enymphS ZLWWKGD‘KWXURVFKRULRJHX;D_HV&V

7KHFRQFHQWRIDW |, RZK L FAD W KRIQ O\LQV HW

-+ KRPROBUHVH@WOUDPSOHEDBYV
GHWH U PLQVHBIH P RO\ RS germanica  / KIEDWWRHY Q, ,VIQWKEWLREHEG X ULQJ

IHPDC(BH(\ULVQMMZBDQV‘PSKD@VW)D_UVWKIHUVWVHOCFRHB)QUF% ZDVWHSRUWHG

$ 7TKMWLWHY,, LQWKKHPRO\MRSWKHE\ODHVW@R  DQ&UX{WO 7KHVH
ILIWIBHQXOWLP\PWKOL®VWDYORz UHVXIOMWMEHHQRXW LRROI\L U B GREX U

EHWZHHIQG QJ POKHPRVWHTXHEOWERUDIWRBDWWHANAQWKHWLYLYRU

YDOXHVWHURXQGJ PORZHYD O XHWHWKBW+ ,, WLWERNWKKHPRO\PHK $
IRX QRGEHE D\\WD QG D QKL J KHO RIGH/D \ ZLWNKKHH FH S WIDREQ. V S DRIGEGWN ZKHUH

'"LITHUH@FHAWZ NBQ RIGD\ DQGD\V -+ V\QW KIHWILMWM KBRQE D\VRUZKHUHDYV

DQG S UHVSHFWLYHO\
$IWMKIHUYMWNHOORBEBIHFRO\VRS$K

LW K MQKWL [ WAKXD \OWP SKDQV WDYLPD @ » UHPD DQ/GHWHRXDERQRYVWIWKH
OHYRION, , LQVKKHPRO\RSKAHDVXUIREULRGRRWKMFADD QVJRUW EXW
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Figurel. $ -XYHQLOH KRUPRQH ,,, -+ WLWHU LQ WKH KHPRO\PSK RI ILIWK DQG VL[WK Q\F
Blattella germanica 9DOXHV UHSUHVHQWNRWKH PV HWBIYNY PHDQ WKDW -+ ,,, ZDV QRW GHWH

XQGHU RXU FRQGLWLRQV RI DQDO\VLV copporsballatdH \& R | L@ F, X,E Gt MERIF L V | BAK
DQG VL[WK Q\PSKB GermanitstV DDRFRUGLQJ WR GDWD SUHYLRXVO\ SXEOLVKHG &UX]

EHFRPEHNWWHFWIDH@R B D\ WRBD\ Q\PSKINQ G GX®BMermanica FRQILUPLQJ
|UR é&a. QJ PW Ba. QJ POLQFUHDWHKS®UH Y LIREXWXFOI&/D/P SW\® O DQG
GUDPDWIRKDEDA\ ca. QJ PODQG 6HYDHIWO ,QDGGLW+tREZDWKRQ O\
GHFUHDWBHY ca. QJ P@QKLARAWRZKHQKRPRORBRXHMEGRWKHBHFRARFNURDFKHYV
WKRIRWKHWGSMHSRVOWHSG -+ ,,, WLWNWMFKDVLeucophaeca maderae Nauphoeta
GXULWEH UGWRIWKWHFRQIGW HO O Rihétéal Blatta orientalis Diploptera punctata
F\FQMLPLORWKBRW K®DEWR IRRW KHB DRegriplaneta americana V H¥%ID NHHW O
WUDQVSRUW QRW VKRZQ DQG UHIHUHQFHVY WKHUHLQ

-+,,,V\QW KEH\WIKgHL QH P D ®WHAM Q V S R UQWLKSHH Q X O WQ PASKID QV VEIRW K , , ,
W KRR W KINVFIDWD\R G X U VDK H UW VR K L U GM. WAMKKH P RO\ MSXG+ ,, , SURGXFEWLRQ
RIWKEVWULBGBQQWQFUHDYHM QV\KHW K&HSD UMHD VX UDE®W R Q W E IBDW & MWHK®I
ODVWD\\WGUHYLWRRWKEBBBQEJIJJ ORZD QG R QVWDQW K F\DLO/XBIQ GV K H
KDWFKILQ X 7KI$DWVEXWQOKHVIHVWPRGHUDWHIXD QGSHDNLRRQFHQWUDWLRQ
GD\YLJ % FRQWUZDWWKR M+ ,, WLW® YDOXNXJIHVWRDWHFKDQL\RRV-+
WKKHPRO\PBIKI $ WKPRVWP SRUW GB@WUDGDWBRQVHQXQWKEBDVQ®VWDU
GLVSDDSSHDB@I\ ZKHQ VIQWKHYRBRYHYHY WLWHWFRPHWWUWORZRU
LV ORZ DQG -+ WLWHU LV YHU\ KXIX HW HB\W WVEKGHXVKQ W KINGHW HE@ H G
FHUWOR\WQGED@ YHMSSURWKBIHYHOV
Discussion REVHUYBSHQXOW ILRDAWHBKMHY LUW XD O
DEVH@AH LQWKKHPRO\PIS(YWKE&DVW
&RPELQPFKURPDWRDQBHOHERQAG\PSKDLQVWDUEHHREVHUYEBWKHU
PRQLWRDNYBHFWURKREIMWEKBQRO\FRFNUR DIPKHBW. punctata 6] L E BHRB O
-+ ,,,L\GHWHEQH®&HPRO\FRSKHPDOH 7REHWO D QN cinerea /DQJUHLQ
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Figure.2 $ -XYHQLOH KRUPRQH ,,, -+ WLWHU LQ WKBlattchhRj&@dita K B X DGXDOWKHPDOHV R

ILUVW YLWHOORJHQLF F\FOH DQG GXULQJ WKH SHULRG RI RRWKHFD MKHDQVSRUW 9DO>

F PHDQV GD\ ROG IHPDOHV ZLWK EDVDO RRF\WHV GXULQJ FKRULRQ IRUPDWLRQ -+ W

FKRULRQ DUH IXUWKHU GHWDLOHG LQ WKH LQVHW VKRZLQJ WKH YDOXHV GXULQJ HDU(

IRUPDWLRQ PF DQG ODWH FKRULRQ IRUPDWLRQ OF $VWHULVNV PHDQ WKDW -+ ,,

FRQGLWLRQV RI DQDO\VLV % 5biyetd/alRta - +&$,, VQG@ WKW HWBEP IHPDBOHV RI

germanica LQ WKH ILUVW YLWHOORJHQLF F\FOH DFFRUGLeal. WR GDB. SUHYLRXVO\ SXEOL)
Q + DQG GXULQJ WKH SHULRG RI RRWKHFD WUDQVSRUW Q +

HWD O DQGLVLPSRUWDQUNL QXHPD[LPDEYRIBVUF X OB \NURO VRX Q®
PHWDPR PRWK O WDER KIHG X\OMD,JH W KBIG X\OWV H O O R PHDQ@RMH [DP S O @.

D. punctata -+ WLWMWKHKHPRO\PISKmaderae L@ZKLPKSWR QJ PRDYEHHQ
LQYHUNRIOUHQ@DWHEY RO HVWHUBMBYXUBGHOP D@@D O D DQD:
DFW L % LVE\EHRY O 7K LR/D\H[S O BVIKQpunctata Z K L PK R ZWKKHL J K HV @/H Y HONU
IDVROHD UWRIKHPRO\PSK LQWKIBDVWHDVXU®BRFNURIHIKFKLQDJ PIOQ
Q\P SKDLG VW pLL DQGWKKODFRI IXO0 YLWHO®E HHIQW \OLY

FRUUHV SR @EHWIHRHHQ WL WHQG- +
VIQWKHVLV ,Q B. germanica -+ LQGXFAUMWHOORJHQLQ

VIQWKHBDIUWWHW O & R P DHAD O

OD[LPDPRQFHQWURIWERQY LQWKH&R P DNW O ,QFUHDWLQHY HQWK H
KHPRO\RFK X UGHHGEVOKH W H O FRB 8 BKIHP R O\FRSIK WR G D\ RI®I® D GFHRW UH O D W H
L@ G XIGIWD OHAD FKOSHDREa.  QJ POZLWWKBURFHRVYYLWHO O RD & @RHRFLW H
RQGD\ )LJ $ 2XUSUHVHOQWXHYHPDWXUDWQR®UHVWELQBRQWLQXRV
VRPHZKDWWMKOMKRMHHOLPUBBRUWRE U KMWEIDD )L ZKHUNWDWHOORJHQLQ
&DPSNWD O DQGD @QWKWRWDPHSURG X FRMURWE HF U HDDWEMD\ 0D UWtQ
RUGRIB D JQ L WRX\G K RSHHE O L EKGHGY D OHDVD O 7KLVXJJHWWBWKDWRWKHU
DQGR ZRUNHUV ,QRWKHARFNURDFIKIQFWLR@FKDV PRGXODWL®HOORJIHQLQ
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LQFR U S RIUQW/RFARIOF \ WBIU WH'Y O ZKHQQ QFUHOVHWYWKARUVHYV S\RE) GV
,QGHHBKKMHIJURHHQODUJHRHWMHGHFU HIFRH FHQ WORQEK®HHQXOWLPDWH
LQWHUFNGDRBNVKH OO L F)SQ WK H X\ D\ RIWKHHULRBRWKWEDQVSRUW
FR U U HDIDAKKWYD VRHFY V\Q W KBIQ BVW KZ K H K L J KV L WEHRWD W UDDMWRR ZJ D WRIIV
WKG\QDP RAFD VRRF\WHR ZB RV FXMOV\QWK HIVLV7KHWZRWDDHMP SRUWD QW
DO L QVKWHH S UR G X FRAOMAKHE UR @/BH FD RV H
W KWK LIIMR P LW H O O RUBIRWHWWYVYWHOORJHQHV

'XUL®R VRAW KH U IRRRERW KM B D Q \BS R D'\ @& KWH F REHKEF D )RVW KBWH Y HEWRIFH V V
germanica SUDFWLGRIOWRWURG XHFH 7KH\GH VS D EIHWWZAHIWHDW KBIQ BAML \W B Q
ZKLFEHFUHRRAVWHR ZWR ® YRLWBKNHEHH[SODLBWHIEG LI H U HDRW DG +
SUHPDVBXHSIR YV IRVWRRBRWKHREBQG GHJUD @ RY\P HWV W D BVEHRSYKHH P RO\ P S K
6WD\ 2VRUHWO 7KHUHIIRAMIRW- + FRQF H Q WKW HRIQR 2R H. Q Y HUVH O\
VXUSUIWKRWPRO\RBHKYROY ,,,DUHFR U U H DDWH BRIIO\VH V W HIYDW HYW\K H
YHWREZ® G XIGI\WD GXW VQKIH UG AR FRFN U D Pinctata 6] L E EFRWD O
WKSIHULRIRRWKWRED QVBRBWKIWKLBQIRUW XQDWHDOW H UK HNH WV RE H
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