#45 K H3H Tl PR RO AT Vol.45 No. 3
2017 % 5 R Journal of Henan Normal University (Natural Science Edition) May 2017

M EHS:1000—2367(2017)03—0109—09 DOI.:10. 16366/j. cnki. 1000—2367. 2017. 03. 017

R 55 L 0T 8 B iR A R ] A A DG R TR B 52

I, B KB, RigE. TER AR
CRIHIAE A % 24 Al 2 52 T i % 453007)

W OFE LIRS RRL, e TR R R X UR B AT . 7R IR E R R AR ) R S O i
PCR(qRT—PCR) {7 %5 WF 5% 7 o) e o 8 e 20 4 390 5 9 kR TS 245 0 ek 1) 3 A A 56 6 TR R 3 A X P 2 i, DL BBV R
VEAR B R RO B FRIE B RO K A A M AR RR T MR SRR BT RO X R MKAT 24 ho48 h.96 h KRB ERIE
W (LCs) 43800 31. 60 mg/L.26. 82 mg/L18. 98 mg/L, % & R B (SO N 5.8 mg/L. b8 P47 H vk 1 103
T A A FRES A A, JRAR A FE TR B TR O 20 g & B R B O B R (2. 68 mg/L) 4bFE IR Sk
21 ABE i 30 ] VR SHORS S5 TR0 R AR PEI AN K B F AT QRT — PCR %538 B . 5 % R 20 40 EL 7R 5] 371 42 1y B
FEf (2. 68 mg/L, 0.268 mg/L, 0.0268 mg/L)FEN B F MBS AME T P450 FHMIHEHAE (cypl9a) 2 F B A
BT GO MR SHLZ R E R (amh) 7 835 B RIR0ON . K, BT 7R8I 658 97 809 S0 5 M 5 280
3o P2 B R A A R ) R A R T A 0 M P 2R B R A R S ML TR B e DR R KR,
AT 352 i 1 44

KRR BT VR AT ey pl9ass flamh

HEDES:Q344.2 XHKERERD A

Bl Ry Pt Catrazine) J& = AR PR EEF) , 32 BT T AOR 3 R OK AP 2R K — 4R AR AR AR 23 55 i i 12
MBI, B 20 tHhal 50 A AAEHE FLIE B )iz #E) R0 LAk 7R 254 [ 60 i T RS BT oK. 7R R [
T TR H e A L DX M A 3 A R R R KRS — 2 AL 7 3 5 5 v A PR R K T M IR R A R KA L
BT iz A K FE RS A T e 5 I i R N B P e, TR KR i R — o 1 25 L AR Ok R A
BRI T8 T 2 KA i T 8 1A R TR 3 A 0 30 S B e s [ o T BT R R M AR R L A 5 B
i BRSO AT BE A AR A2 R R B T AT R v BE T AL T PR HG SR P 2 T A A T R e L R e 32 3 T
AT T2 Rt FRAR AR 45 FB A i 5 R B 5 R BT R R el IR BB R B RS OB R R F
ARG, I I DM ) (A B G2 . R 0k [ 5 3 T B ) B 5 980 3R 280 A T R X 7 A A RN 2 it B A TS TE 1Y
JEMp . Sarat™ SEIN Sy B RS HE 2 BT L e 4% 65 I 7L 30 4 19 A SR £ S i A0 A P A R e L R B R e T -
R A (HPG) il b — 6 PR B R 08 77 A2 9.
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PRIE MR AR Y B 3 B R

Pk (Misgurnus anguillicaudarus) t—Fh/NELE K, o 8 40 BRTE H B JRERE 32 20 Al T AR 1Y
ORHR 43 Ml DX FEAR L3 IO B AT S KRR A LR f8 2 B — E R A B E. H R, BEE SRR
Y J TR T B JR PR B Ry — T 32 0 B A S AR R B AR AR R XU B R R R AR K AR AR
Wik I PEEHE AT AR T LAYR B B, 388 1o A W AT R X Rk ey S A R 4 TR RO, O A
S B v AR R B 2 (P B B 2 1 0 5 [0 P o T LA I S e g UK A A v R R AR Y 43 T BIL A
AT —E By HIE AR IR

1 MB57FE

1.1 WY EIRH

A5 BT Ve 8K 300 BB, W AT EEA B & AR A %, $hit K FIEH A 10.5~12.5 cm, K H 13~
15 g/ BRI, B R E A S0 B0 % S ARl 647 7 d i IR,

mRNA FE AN & S A0 & AR T E B IR &8 H TaKaRa E4Y TR (KEBARAA.
BT R FE I IR AR R A BR A DL AR S g B P % b R0 38 0 4 B B EE G
1.2 FHFERERENHE

Z B B2 0 7 8 FE FUA S0 B R0l b 8 ) BT ARp iz e R BRAE 96 h P T A7 0% 1Y B iy L T VR D42 3
SET- R B AR G Bk BE 1 o i e vk B X (). T s e 4 IR A R 5 T BB B AR R R R R R E A i R B R
17.00 mg/L.20. 40 mg/L.24. 48 mg/L.29. 38 mg/L.35. 25 mg/L 2 5 MR 1 MmN Ea, &4
BIFEMLE 10 R VR, & 24 h T 1 RAF AR S5 B Wk A B AR A R . WA D VR B 24 b
48 h.72 h.96 h WFET- 50 LA K R B FISET e REHEBRSE T4, SE R BB R 3 WKL R FH & G vk (Kar-
ber) ™1 Sfe - AR fr R PR B R BRI (LG B AR g LG, =X, —i(XP—0.5), % X, K
SET-H BRI, ¢ AR EE X B Z 22, P S MSE T3, 2 P N & AL TR SR 4% Tura-
bell ARITE &4 (SO . SC=LC;, (48 h) X0. 3/[LCs (24 h) /LCs, (48 h) 7.
1.3 P4 BEMEREINEALEIBRENSUBEXERRESH

AR 2t 7 1 0 B I B BT R L LCoo {EL, BRI LCo fH Y 1/1000,1/100 1/10 KRR 4 AI/E AL .
3 AN MR AL, BP B (0. 026 8 mg/L.0. 268 mg/L.2. 680 mg/L)3 A~ ih FRAH. £E B i 55 5 A B e hr
it DA EAAE R B a7, Ik e v 700 o R A0 Fn s g o B 4. AN A BLAR # A JR B 20 BB, R i — AT, A TARIE
BT RL FE IR B BRI 2 d TE e R E A SE 98 K FESE S (Al A H R R, 7E0,7, 14,21 d R NS AL FRAH
H A £ FHME £ %) R R A TR 2R 38 40 1T 5 BBU TR BRK 14 L R B B i 2 2R 40
1.3.1 HEUEMEE EHAMU A BB EREMIEE HERFBEZRTEE 24 h, RIEET 8 E
WEERMCEERK, —HRBEW, A, BT E A AEY R, YRR 6 pm, HE B4, 76 1E & B8 (O-
LYMPUS) T W2 341 B 5.
1.3.2 PERICAHRIEE R B AN WA B BT O RE L SR IR RNALFI 406 6 BT 2 RNA
BRI IE. B L pg B RNA, R A W cDNA, —20 CHEAF. 28 Real-time PCR 1 5 32:(# F LightCycler,
96 FATL A E & PCR L. ZEEF M5, 2 B Z i R AT L 5 %= 0F 55 T 15 3 19 Je 825 [ 5 90 R Gene-
bank FUHE B & B JR B EE H 740, ) Primer6. 0(R D %GS5, BRI YR 5 LE 1. %85 3
actin JENN SRR, Z G #7968 PCRIIFICFZEF W RBEE. 5 RAMMNER 270K
B AT SE BB AT AT 1A N mRNA X RIEE =2"27AAC, =[C,.(HWHEF) —C. (NS5
D Jowe —[C.(HRFER) —C.(ABER) Jina.
1.4 BESW

FIFH SPSS 16. 0 B4 X% BT A B8 3647 B & J7 22 43 B (One-way ANOVA) Fl Graphpad Prism 6. 0 i
e A/ B 2800 (LSD T 2 K, P<C0. 05 2R W%, P<0.01 hERK B E.
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F 1 RNESERRKIZKFE Real-time PCR FTH S ¥

HEZAR 5| ¥1 $31 Primer sequence (5~ 3) P8 Wi B/ bp
cyplla Forward: GACAGCCAGCAACTACTACAAC 107

Reverse: ACACATGATACACAGCAGAAGAC
sf1 Forward: GGACTACTCCTACGATGAAG 183
Reverse: CGCTGGGTCTTGTCTATCTGA
amh Forward: AGAGCAGTCAGAGCGGATG 171
Reverse: GAGGATGGCGTGGTTGTTG
B—actin Forward: GGCATCACACCTTCTACAA 216

Reverse: CATCACCAGAGTCCATCAC

2 #ZREHDH

2.1 FEFNENEHROSESHE

BT R T R B 2R R IR IR G SR A TR 2. BT RRRL AT JE B 24 h 48 h. 96 h ) LCs 4372k 31. 60
mg/L.26. 82 mg/L.18.98 mg/L,SC Jy 5. 8 mg/L. fE ik gl 2 i & Il 5e 20 e k17 o0 5 % » 2R e sl , W AE
ERERE AT S EREE AW G, &af— B )2 5 PR SOT 16 5 30 5B Bl B (AR AL 3 iy, -4 6 )
Tk IR L #, SR E, RS AET. R 3R 2 AT LUE A R — v BE 20 v, ) e v vt A A (] G R
VR I FE T 2R3 1y 5 IRl — B[R] B P, oo ik 3 20 v R R A T B W i T oy R b, DR R ) B T R B AR T Y U B
5 F I g e ) ) AR N R R

K2 MEMENREHOAEEERBLER

FTH/ %
W/ (mg - L7H

24 h 48 h 72 h 96 h

0 0 0 0 0

17.00 0 20 30 50

20. 40 10 30 50 70
24.48 20 30 70 80
29.38 30 50 80 90
35.25 50 70 100 100

2.2 FEHNELEERENERASESENE

TEABEFE P AL H 7 d F1 14 d B FEJRBRI DR SR AR LA P R WU B S b, fEAL T 21 d &
He BE 20, i O S 5 00 BR 2 A B, AR B A A BB v D R3S 2 i O RE i e Cln ] 1 () SR A F Sk BT &
SREA LA i s A BT A HEPE AR IR o ¥ A I B0 B A ARAE L (ER TR AT A PR AL B S RS B 5 0 R A
FH L FL/IN i [ i) 5 1 2 B 2R 15 22 CAn J 1 (D R 657 3k BT ) 5 2R /N T IR J 00 3 o 2 s (i 1(dD
HEHT LR, SR CAn & 1 (o) R 1D L0873k ) Mg 7408 2 00 i S Th gt i 4.
2.3 PU4FRIEN sf1, cypl9a Flamh BEE mRNA REHHI

g T R AT B AR R T YR B B 404k R e RT R A A T AL, FRATTEE BRI A L M R B O s 1
cypl9a Flamh 5F =AFEE  F 0 T P AERLE AL BT E AR KR R .

BTAERLEE XS sf1 mRNA RIZMZ I ME 2 iR EFEART s, 1 1 mRNA RiE 5% RA M ERE 5
EPEUCE AT AERG b, T A AL R s /1 W9 3RIR 3 LUK BE 8 1 10 O 3G I o AR S 3 25 . W) T, B
SRR T AL EE 7 d Wi v A 0 M AR 2 A AR A R () LR v EE A A I T BB B P s /1 19 mRNA £
R AR .

BTRERLEENT cypl9a mRNA FRIKMF WA 3 FrR . FEMH, TTIe MM E E MY cypl9a MRBH LI
FEMCRME 09 5 X 3 R TERG B P B A B () R TRV BE4H (0. 026 8 mg/L)cypl9a mRNA BRIE K
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A B EBORSN HR B AL A cypl9a mRNA FRIKIIH B FE B 7E00 B P bR TR EAH AL B 7 d
i cypl9a mRNA A S AN L BA R B FMEE T HRGMLBA cypl9a mRNA [FRIEY
Thig . B RA W 2 5.

BRI amh mRNA FRIERIR U ANE 4 Fr 7R « T e e fE L b B MEME RN P . 5 cypl9a BIRIBH
B samh {9 3 575 4% A I 0] BRI 2 20 vb 55 00 FRZEAH LU 29 32 B b A I 38 1 3. FEAE SR b L BR T7E2R 7 d AR
WL S 14 d AL PR A IS A R B B2 A 5 14 d R4 (0. 268 mg/L Al 2. 68 mg/L) H
amh WFRIXBRMM T8 FMET R 21 d A REZA P amh BFEA I TR 2 T, amh 7650 54
14 22 1K 55 7RG S P A S DL 2 AR S TR i Ak B S 4% VR B 2L 2 B 3 T L

() BRFHEEEAEER21 IRy FRORE S, S O3 SR /N () 2, S0 Sk AR RS N, 20 G SR s SR AN .

B1 21 d PP hride Bt s R YR spoek B ZH S5 Ab 3 41 Y8 Rk ) ME R 2L 2824 0)
3 i i

ASHIF 5 LAY 85 Ay S5 A o B So AR T AR L X Ak B P B AR L AR P B (e R 2 IR S R A
PR R ol DU B TP bR o AR 25X #2896 h i T.Cso >10 me/L B BB AR 25 0 1 28 8 TR 7. th A
U 45 SR AT R BT AR B YR B 96 h fg LCso S 18. 98 mg/ L 158 B B iz X U8 8 A IR . 3k A5 o I 4
Xof ] e L 1 68 £ R T T A R — B SRR S IR A5 R R T L BB PR L R R LA B Ak P [ ) I 8 B
f B8 T R Bl 2 T S (EL R T BTSN 5 9 T H U TR B LATE B AR BRI AP AT RE G £ 28 5 A 7 A ]
) SR R RN X AR R BE B R R A AR G DL 1 S RE S A7 I B A I 18] T RE A 4 2 1 R Y
DY RE PG5 TR ISEAR K IR AR e R AR mT L7 S £ g S o v R B R T e 0 AU R B R
Ak 3R i S T U 2 2 v T A B R () 3 9 A AU 7 U R G AR AR P BT A R AR
T RE S p T Ak B £ 10 B[R] B Ly T Ak TR ) SE L AR B B AT Rk ) O A S T U ) R E
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1.5 (e §
o 1@ g 14 d 21 d ) ®) - .
o - 4 r 2
B - o *k
— > *%k
E 1.OF TT T .I. u _E 6F **I ke T
h 1]
c S gt P l -
5 o,
o 0.5 5 T
= E 9l
o = T x
- ()A() 1 1 1 1 é (']l 1 1 1

control 26.8 ng/L 268 png/lL 2680 ung/L control 26.8 png/L 268 ng/l. 2680 ug/L

2101 (e) 7 d 14 d 21 d 2 6F () @EB7d 14 d 20d
B B
| " w B o y
T " | g 4l
é or ke *: T ET3 2 >
b=y ~
5 4} T '[ 5
& o 2r
; 21 ; - -
= L L
Sl b : : : E 0
control 26.8 ng/L 268 ng/l. 2680 ung/L umlml 26.8 HO/I ZbS ng/l 78() ng/L

s () MEPE R ; (b) K55 ; (o) MEME RN ; (d) BRERL. DA B -actinfy NS, XJJII)'I ML AT HEAT bREAL. FEPR ik
IR A A TR £S. B 5 R Bk 4L 5 onh B2 (7] HAT T35 2257 - % P<<0. 05, #xP<<0. 01.

B2 B R SRR s 15 030
TR K A 5t AN PRI 25 SR AR UL T # 28 T DUl i 40 i (0 3R PASO il AR 58 K5 Bl 4 L 3t e 1 A
fif T ELAA N G R PA50 AR S8 AT LR — A B SR bR A I A B W BN K AR T R ET

151 (a) [ 14 d 21 d () 7 d 14 d 21 d

o

[\

'., ‘ T
()_._- I I L : (]ll il = L I

control 6.8 ug/L 268 png/L 2680 ug/L control  26.8 ung/l 268 ng/l. 2680 ng/L

Relative expression levels
T
JE——
*
2
1 1
-
Relative expression levels
-
1

L e 15}
© .7 14dEB2d 2 1@ 7 14 d 21 d

levels

*k -

10 * T

- *%

*%

3 *k
6+ - -
-

- *%
y *%
()_.-_ I I I _.T- 'l Il I|

control 26.8 pg/L 268 ung/l. 2680 ug/L control 26.8 ng/lL 268 pg/l. 2680 ng/L

*%

o

[\

Relative expression levels

Relative expression

s (a) HEPE RN ; (b) RSG5 ; (o) MEFE M ; (d) GRS, DL B -actinfE NS, JJ‘IJIIIJZ\I/ HKOFHEAT bRAEAL. J"lkl&i&
KPR R = AN TSI T IE £S. B AL RN GRS 2 550 B2 2 ) HAT S8 2 3 - % P<<0. 05, #%P<<0. 01.

P8 By b e ORI R e yp 1 9a& TR () 5200

R T R B A R AR R — MR B MR SR o A O — RN 2 T AR L B T LR R Sl )
TR BN TEABETE h AT PR A AL B B 21 d. ZH A V) R AR B e M R e M e A
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fiE o {ELR B AT 2 B BT R A RS A S5 55 08 IR AL AR Lb o JFG /DN I [ ) S5 Y 2 08 9 3 2 o SH A MO RS T I
F WD TR R D BE B KR . AL A L AR BR 0 D55 0 B B L WL E 0 % O B 20 RO 0 2L i
WIfE— e PR b ARt T O B e 7. A I 3R BT AT A e A L A 1 A 9 JTC S 2 R ] 4 5 410 o] 2 11
SEBCAT o - 00 ) S8 T RS 1 197 26 L RRAR AR B RE 0 T EL R SR 2H T 1000 & & W EL A ME R PR AiE 0 A= 5 ) fiE
0 S A A A b R BB R R T DU A 2 R A 5 BB L 2 S 2R A AR T 2R L
I 40 e g A L S R N SRR R AR R ke e A A 5 e S S S T LT R — B0
AT ir % R e P S R A Sl A TRAT Sl R L B A i R A 3 O T A 4 A Y A
FRAE AL 35 S LT 250/ 5 SR AN H D R T 2R AR A R R 7 A e S L O 1) A R B B
AL B8 — 0 f9F 5 B A3 B A 3 SR B ARE A DA P 20 8 T 0 0 3 S A TR A A B R e 1 4 5 A 5% 19 23 1
BB I B i BB AT S ARG & T A R AR AN RN T S 3 WA B S IE I I8 B R R I 2
AR 1 R KPS 2200 K R T A A B A T YR i 0 A 3 R

2.0
2 L5F () @7 14 d 21 d = o W7 14 d 21 d
5 S
2 — 1.5}
S Lo TT ;
7 %
“ g Lo T o
= =
= o
o o *
o 0.5 e *E 2 o5t T * o .
ol : - -
= . - B~ =
= 0.0 : - - — 0.0 L - o ——
control 26.8 ng/l. 268 ng/l. 2680 ug/L control 26.8 ug/l. 268 ug/l. 2680 ng/L
@» 1L.5F (@) [ il 14 d 21 d = 1.5 (d) | d 14 d 21 d
[ o
S L0 S Lo 1
12 w
v &
s z
2 0.5  0.5F
> 4 Hke
e *k B *k ok Fk ok
L P e ok ke KK = S T S
2 N £ 0. - e, =

0 . = —— 0 : ; ; ;
control 26.8 ug/L 268 png/lL 2680 ng/L control 26.8 ng/L 268 ng/L 2680 ug/L

VE: () HEE AN (b) K55 () MEME N ; (d) BREE. LA B -actinfE NS, XTI FAE KO T-HE1 T hrufEfk. LRk
KPR R AT T EIME £S. B, LS LR B 2 5550 B2 2 (0] HAT S35 1 22 57 - % P<<0. 05, #kP<<0. 01.

A PRy b e kK i RN b amh 3 35 ) S 1)

FIT A AT R 52 44 s 2SR IR o AL B PR AN 0 1 BLARD . (H2 B 28N T — S fE ki i e E -+
HEAF AR . Cypl9 a i 322 AF TR A0 MR 100 o5 52 B0 4% 78 MERR s — . Coypl9 « 25 &R
AR 1 R 1 e AR A S TR Al AT O B R R DA B 8 5T 7 AR T R I R S S X T 3 i v i
51 SR B 0 R A A 4R o EE B AP A R 9T R B — S A A R DA R O SR v B R R e
I 45 B RO ) B R G R 38 0 5 A ALK s F 3 cAMP KT R T 5 AR Y F AL A cypl9 Kk
IKFTHR . REAAE MR KT TR ST AR B 4 458 H (AABD) B TR R H TR MR
ARG D REAS A AL 5 18] 9 28 3] 12 8 38 5 ol TR0 D 55 I 0 10 Tl 6 DR 468 1Y 22 30k o8 T 80 4 i AR A iR
VR 2R R RESY BT RE R IIE S W IR AR b s /1 BB IR cypl9a HYFRIEDS. BLAh  AEVF 2 Y b
H TR BB A N B T IR B T AT RERY sfl AE S W IR E N WS 5 T N
P UH TR BAE N ofl ZRR R PTAR R EE S B3RS s /1 458 BT s /1 IR 05 B AL G IS 3 7
CArPID 5 3 98 057 7 ALl E R 19 3235, Amh i 28 [AE MY 8 THA A KB F BCTGF —R) B Kk ,
JHC o B A L A DA S AL Y S 2 L N B B SSURC A0 I L R T BB I R F L S 2 B IR R AR RN
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amh FEFE AT L ERT sf18A 00, HIL sf1 o] LIE 8RR amh F 0325, RS KT
T B SR A @b B AR TS5 TR B Tk B LA BT A R 1 T B L DA R 5 Hih R TR A BAE R A T R T
BRI N2 W R R .

ARSI BT S ST BT R L A B YRS M b s 1 SR I 0 B T RS L LA M i R B
B s £ 1 7RKOP-3Y 502 T I L D A e B Y SRR i s 1 R X B R R R BUER. Cypl9a MR IKIK
PR T ERE R P IR A R B EM AN T E A P AR AR, KRR B E TS
DU SRR ] RE AR BEP ey pl9a B2 IEA IS KT 3E BB A, T IR B A0 AN 2 DA 5 /KO i T . R ok
RSE e 25 R AULE] T BT Rr R AT LR 5 R UK I s/ 1 A cypl9a MYFRIR , ST 0 O A AL B Y 0 0 L 4K
PR B B KO- T . E B AR O 2 e W R S R R 1 /L AT 100 pg/ L RN R 5 155 3 EL A
cyp19 mRNA (#5555 KV T4 i HLAEBTRehr B A B AR P ey pl9 T s f1 14 38 6 52 30 B 5 A 1F 4R 6.
T amh FF R KR THE D 7 dABEMRMRERAIBEARAE B EEEZRN AR GHATIR
MR RS R B T, BAR sf1 REE IR amh LA SEH sf1 B AR 5 I A B8 TE
amh FLFP)FRIK X FW sf1 W7 RA 5 R0 e 5 R R AR SO 5 B 2 7 BAE A e R . A HiE
Bk sox9 F s f1 BEEAH B.AE FH L[R2 0 amh B PR 23804 B i 4b 20 R 86K U5 5 Y6 B8 4k P B 380 3% KO- I
1o A S B R P R e 38 X U TR s 1 KT B RN BB MR HE amh I FRIK. E R
T B A TR R B cypl9a Fsf1 LB B amh B EH T 9, 5 2008 8 Y 0B R KO- THE L T
NG T IR 5 B FRATT T 20 4 2 A A 1 AL TR R o Ak L o YR BORS LRS 1 Y & R 42 HE B B 40 A 1Y
EH.

UEAESR [ N SN 1 2 00 T B0 R R e il 2L 25 sh i I 5 28 B B 3R & ORI R R B R AR L T
of s 5 SR S5 AR W B BT R T IR AR 22, S o 40 208 2 B AR 0 3 ) B ) B R A R T TR R S — B
PRATIEIAET MEBCR Wy 0, T LU R0 23 12 0 A B 7K PR BREE o 33 08 28 B A TR R 0 36 I 2 T S BB 22
PR E TR B H Y Y43 0 T IR VE L DA SR T A 25 0 4 HL I H RS ASTE 2. SR R 1R Ak 2
AW FETEE F R R VR R B R R R A N W TR AR T 2B 5, LB PR A6 O A B ke
T T SR A 7K AR S R B XU
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Effects of Atrazine on Sex Differentiation and Expression
Pattern of Related Genes in Loach

Wang Po,Wang Fang, Zhang Ruihua, Liang Tingting, Chang Zhongjie, Du Qiyan
(College of Lile Sciences, ITenan Normal University, Xinxiang 453007, China)

Abstract: We used loach as experimental materials to confirm the acute toxicity of atrazine firstly. In order to correctly
estimate the environmental toxicity of atrazine and the effects on aquatic organisms reproductive development, we explored the
long-term treatment effects of atrazine on gonad shape and sex differentiation related gene expression by histology and real-time
quantitative PCR (qRT-PCR). On the basis of acute toxicity experiment, the experimental results showed that:24 h, 48 h and
96 h LCs, of atrazine were 31. 60 mg/L, 26. 82 mg/L and 18. 98 mg/L, respectively and the safety concentration (SC) was 5.
8 mg/L. With the increase of concentration of atrazine and the extension of exposure time, the mortality rates of loach signifi-
cantly increased. We found that loach was exposed to high concentration of atrazine (2. 68 mg/L) for 21 d could inhibit the oc-
currence of spermatogenesis and promote the development of ovarian cells by histological experiments. At the same time, the
results of QqRT-PCR showed that. different doses of atrazine (2. 68 mg/L, 0. 268 mg/L, 0.0268 mg/L) could significantly pro-
mote the expression of cytochrome P450 aromatase gene (cypl9a), steroidogenic factor (sf1) in comparison with the control
group, and had a significant inhibitory effect on Anti-Miillerian hormone (amh). In conclusion, atrazine had obvious acute toxic
effects on loach and also had function of exogenous estrogen to inhibit a male sex key gene amh and promote the expression of
ovarian marker gene cypl9a. Therefore, atrazine had significant exogenous estrogen effect produced on loach. It affected the
production of germ cells by disturbing the expression of steroidogenic genes. It also interfereed with the expression of upstream
genes in sex differentiation by some unknown mechanism, which can affect the differentiation of gonad.

Keywords: atrazine; loach; acute toxicity; cypl9a; sfl; amh
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Synthesis and Fluorescent Properties of 2—alkylthio—5—|5—phenyl —1H—
pyrazole —3—yl|—1,3.4—oxadiazole Derivatives

Wang Zhiling, Li Yong
(College ol Chemistry and Environment, ITenan Institute ol Education, Zhenzhou 450046, China)

Abstract: Based on the starting material 5 —phenyl—1H— pyrazole— 3 — carbohydrazide by cyclization and thioetherifi-
cation five novel 2 — alkylthio — 5 — (5 — phenyl — 1H — pyrazole — 3 — y1) — 1, 3,4 — oxadiazole derivatives were synthesized.
Their structures were characterized by IR and * H NMR. TIts UV absorption spectrum and fluorescent properties were investiga-
ted. The results indicates these compounds have good fluorescent properties,and the maximum emission wavelength is in 344 —

347 nm range.

Keywords: pyrazole; 1,3,4—oxadiazole; synthesis; spectrum properties
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