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The applicant  ccmpany should do the  f o ' l l w i t q  f o r  the  f i s h  study: 

I f  they bel ieve  the  present  s tudy can be mcle acceptable,  they  must: 

1. Demonstrate conclusively t h a t  the test f i s h  d id  i n  f a c t  reach 
equil ibrium wi th in  t h e  14 day exposure p r i o d .  

2. Give p a r m e t e r s  of individual  f i s h ,  such as length,  weiqht, 
approximate age i f  known, f o r  both test. and con t ro l  qrcups. 

3. Explain the  apparent lack of weight g a i n  of the test f i sh .  
4. E x p l a i n  f u l l y  t h e  t i s s u e  c l a s s i f  ica t ior r ;  used: v i sce ra ,  

f l e sh ,  and carcass.  
5. Submit the  r e s u l t s  of the  analyses f o r  metabolites.  

I f  they cannot provide s a t i s f a c t o r y  suppl-mental information cut1  ined 
above, they must perform the r e q u i r e d  28-day e x p o s u r e  G u i d e l i n e s  
exper imen t  and may wish  t o  s u h i t  a protocol  f o r  approval before 
proceeding with ye t  another  s tudy.  

+.+ i 
Regardim the  s ~ i k e d  samples, the  appl icant  should p r w i d e  any c l a r i f y i r q  
i n f o m t i o n  on e x t r a c t a b i l i t y  of the  campound vs conta.ct time with t h e  soil. 

This  is a second study p e r f o m d  and submitted because samples f r c n  the  
p r i o r  s tudy had been s t o r e d  too  long f o r  m t a b o l i t e  a n a l y s i s  to be va l id .  

10. DISCUSSICN OF INDIVIDUAL TESTS OR STUDIES: 

A. Study I d e n t i f i c a t i o n  

H i l l ,  R.W. e t  al. W7O CLOFENTEZINE: Di?terminati.on of the  Accumulation 
and E l i m i n a t i o n  of 1 1 4 ~ 1  -Clofentezine i n  B lueg i l l  Sunfish ( L e m i s  
m a c r o c h i r u s )  . d a t e d  8/4/87. r ece ived  EPA 10/5/87 under Acc .  8 
403635-01. 

B. Materials  and Methods 

test m a t e r i a l s  - 
unlabelled a n a l y t i c a l  qrade c lbfentez  ine ,  99.2% pure 
tetrazine  rinq labelled [ 1 4 ~ ]  - c lo f  e n t e z i n e ,  sp. ac t .  140.5 
uCi/mg, 99.6% pure (HPLC) 

test s o l u t i o n  - 73 r q  l abe l l ed  + 3 qm unlabelled m a t e r i a l s  described 
above i n  500 ml acetone  

s a t u r a t i o n  column - 25 m l  increments of test s o l u t i o n  and 50 cpn 
i n c r e m n t s  of pumice *re a l t e r n a t e l y  added to a g l a s s  column 
u n t i l  a t o t a l  a f  150 m l  test. s o l u t i o n  and 300 qm p m i e  had been 

* 



applied. The acetone was then removed frcm the  column by a e r a t i n ~  
f o r  70 h r  (no l i q u i d  acetone was v i s i b l e  a f t e r  t h e  f i r s t  hour) .  

test organisn - b l u e q i l l  sunf ish ,  mean w i q h t  of 20 randcmly se lec ted  
f i s h ,  0.88 gm [no range qiven] a t  the  start :  of the  study. [Now 
exposed con t ro l s  £ran the  same batch a r e  described e l s m h e r e  as 
a l s o  having a m a n  weight of  0.88 qm f o r  20 randauly se lec ted  f i s h  
(range 0.48 - 3.03 gm) and mean lenqth of 32.1 mrn (ranqe 26 - 49.3 
m)].  On day zero of exposure t e s t  f i s h  weiqhed a n  average of 
1.26 qm, and control  f i s h  weiqhed an average of 1.27 gm. A t  day 
14 of exposure, exposed f i s h  had a m a n  w i g h t  of 1.33 gm, and 
con t ro l s  had a mean weight of 1.53 gm. 

test system - A dynamic s y s t e m  was used t o  produce a constant nominal 
concentra t ion of 0.03 mq/L durinq t h e  study,  Light was a cycle of 
12 hour l i g h t  and 1 2  hour darkness. Flow rate was ca. 450 ml/min. 
Fish  were exposed f o r  14 days and depurated f o r  7 days. 

control  s y s t e m  - a s  above, but t h e  system contair~ed no test mate r i a l .  
s a n p l i q  protocol  - 110 f i s h  each were used i n  the  experimental and 

control  groups. S a m p l i q  was according t o  the  at tached protocol .  
a n a l y t i c a l  method - 

water  analyses f o r  radiolabelled,  canpounds 
LSC 
HPLC 

concentrat ion of [I%] i n  f i s h  during equilibrium and exposure 
oxidation followed by LSC 

C.  Reported Resul ts  

1. 'Ihe mean measured concentra t ion of c lofentezine  i n  t h e  test vesse l  
ms 0.033 + 0.002 mg/l by LSC a d  0.0.29 -k 0.004 mg/l by HPLC. 

2. Levels of kd iaac t iv i  t y  i n  the  f i s h  t i s s u g s  had reached a plateau 
a f t e r  3 days. 

3. Mean bioconcentrat ion f a c t o r s  (BCF) f o r  t h e  ed ib le ,  non-edible and 
v i s ~ r a  were 39x, 73x, and 2294x respectively.  The o v e r a l l  (whole 
body BCF was 248x. 

4. Rapid e l iminat ion of [ 1 4 ~ 1  occurred during depuration. More than 
96% of rad ioac t iv i ty  was eliminated fran the viscera ,  and >78% 
f r a n  the  o t h e r  t i s s u e s  wi th in  7 days. 93% of the rad ioac t iv i ty  
had been el iminated frcm t h e  whole body of the  f i s h  within 7 days. 

D. S t d y  Author's Conclusions 

1. 'Ihe aqreenent of the r e s u l t s  bf the  two water analyses indicates  
t h a t  l i t t le  i f  any degradation of the canpourd occurred. 

2. [ 1 4 ~ l - C l o f e n t e z i n e  d id  not ac-1-ate to aqr  appreciable extent  i n  
either t h e  e d i b l e  o r  non-edible t i s s u e s .  

3. Althmqh a r e l a t i v e l y  hiqh bioconcentrat ion f a c t o r  was obtained i n  
t h e  v i s c e r a ,  v i r t u a l l y  a l l  t h e  accumu:Lated r e s i d u e s  were 
el iminated durinq the  f i r s t  3 days of depuration. 



E. Reviewer's Discussion and I n t e r p r e t a t i o n  of Study Results  

1. It is not c l e a r  t h a t  the  exposed f i s h  had reached a s teady s t a t e  
w i t h i n  t h e  p e r i o d  o f  t h e  exper iment .  Mean bioconcentrat ion - 
f a c t o r s  a r e  f a i r l y  a n s t a n t  f o r  the  period of e m u r e  -- i.e. a 
s teady s t a t e  was apparently reached wi th in  the  f i r s t  two days of 
exposure.  However, individual values t y p i c a l l y  show threefold  
v a r i a t i o n  on a g iven experimental day. The s ign i f i cance  of these  
two r e s u l t s  is unknown. We need the  p a r m t e r s  on the  analyzed 
test f i s h  such as  w i g h t ,  length,  approximate age i f  k n m ,  i n  
order  to make the  assessment. 

2. The i n v e s t i g a t o r ' s  conclusion re the  lack of degradation of the 
canpound i n  the water is supported. 

3.  Residues do appear to be v i r t u a l l y  el iminated wi th in  t h r e e  days. 
4. C o n t r o l  f i s h  have  g a i n e d  approximately ;!O% of their o r i g i n a l  

average e i g h t  over the 21 day course of t h e  e x p e r h n t ,  whereas 
test f i s h  have only gained 5%. This may r e f l e c t  a t o x i c  e f f e c t  of 
the pes t ic ide .  We need a c lar i ' f ica t ion  of t h i s  observation,  and i 
a n  explanation,  i f  t h e  inves t iga to r  can fu rn i sh  one. 

5. Although a s t a t enen t  is made abcut sendirq samples f o r  metaboli te  
ana lys i s ,  no r e s u l t s  a r e  reported on the  metabolites.  Only t o t a l  
r a d i o a c t i v i t y  is reported. We need the values f o r  metabol i tes ,  
p a r t i c u l a r l y  s ince  a major reason f o r  r e j e c t i o n  of the  previous 
study was the  lack of jus t  such data. 

6 .  The p r e c i s e  na ture  of the  t i s s u e s  analyzed is not c l e a r  frcm the  
term used t o  desc r ibe  them -- "flesh" and " c a r c a s s "  r e q u i r e  
f u r t h e r  explanation. 

11. 03MPLETION OF ONE-LINER: n. a. 

12. CBI APPENDIX: at tached 



TABLE 3 

D a i l y  m o r t a l i t i e s  o f  b l u e g i l l  s u n f i s h  observed during the 
exposure co  c l o E e n t e z i n e  ( i n i t i a l  110 f i s h  i n  both t h e  treatment 

and Ereshvacer conc r o  1)  

I 1 1 Exposure /contro l  1 M o r t a l i t i e s  I H o r t a l i c i e s  1 
I 1 Study I f i s h  removed f o r  I exposure I f reshvacer  1 
1 Date I day 1 - a n a l y s i s  1 0.03 mg/l I c o n t r o l  1 

1 24.3.87 1 0 I 
125.3.87 1 1 I 5 
1 26.3.87 1 2 1 
1 27.3.87 1 3 1 5 
129.3.87 1 5 I 
130.3.87 1 6 1 
1 31.3.87 1 7 1 5 
1 3.4.871 10 I 5 
1 5.4.87 1 12 1 
1 7.4.87 1 14 1 25 
I I I 
1 1 ! T o t a l  45 

1 1 DEPURATION PERIOD i 
I I I 1 I I 
1 8.4.87 1 .  1 I 5 I 1 I 1 I 
1 10.4.87 / 3 1 5 I 0 I 0 I 
1 14.4.87 1 7 1 5 I 0 I 0 I 
I 1 I T o t a l  15 1 I I 

I I SURVIVING I 40 I 43 I 
I I I I I 
I I I I I 
1 I TOTAL FISH I 110 I 110 I 



TABLE 2 

C L O F E N T E Z I N E  (Q153 /8 ) :  SUMMARY O F  TEST FISH ANALYSIS 

1 I Harch Apr i 1 
; Dace 125.3.87 127.3.87 ( 3 1 . 3 . 8 7  13.4.87 1 7.4.87 1 a .4.87 1 10.4.97 1 4 . 4 . 3 7  
i Day 1 ( 1 )  1 3 1 ( 7 )  1 ( 1 0 )  1 ( 14 )  I ( 15 )  1 (17)  1 ( 2 1 )  
I I 1 I 1 I I I sc  1 3 r d  7 c h  
I I A C C U M U L A T I O N  I D E P U R A T i 3 N  : 

1 59.4 1 69.5 1 I Viscera 69.9 1 143.3 1 67.7 1 76.3 I 3.9 I 3 . 9  
I F lesh I 1.2 I 1.1 I 1 . 3 1  1 . 2 1  1.1 1 0 . 1 6 1 0 . 1 0  1 0 . 1 0 '  
I Carcass  1 1.7 1 2 2 6 1  1.5 1 2 . 5 1  2 . 2 1 0 . 9 9 1  0.58 1 0 . 6 0 :  
IWholebody 1 7.0 1 9.4 1 6.6 1 1 3 . 2  I 8.0 1 5 . 9  1 0 . 7 0  1 0 . 6 7  1 
I Viscera 1 76.9 1 151.0 1 88.0 1 86.1 1 59.4 120.0 1 4.5 1 2 . 9  i 
1 F lesh 1 1.4 1 1.7 I 1.1 I 1.2 I 1 .1  1 0 . 2 6  1 0 . 1 0  1 0 . 0 8  ! 
I Carcass  1 2.0 1 2.7 1 2.1 1 2.3 1 1.9 1 0 . 7 9  1 0 . 6 7  1 0 . 5 5  I 
IWhole body 1 8.6 1 12.6 1 9.0 1 9.2 1 8.1 1 2.3 1 0.93 1 0.59 1 
1 Viscera 1 23.4 1 103.8 1 57.7 1 30.0 1 71.1 113.2 1 5.6 I 1.8 i 
I F lesh 1 2.6 1 1.3 1 1.0 / 1.3 I 1.1 1 0 . 1 7  / 0 . 1 3 . 1  0.12 I 
I Carcass  1 4.7 1 2.7 1 1.8 1 2.1 1 2.2 1 0 . 9 0  1 0 . 6 4  1 0 . 5 7  1 
lWholebody 1 5.2 1 9.7 1 6.4 1 6.2 1 6 . 9 " 1  1.8 1 0 . 8 8  1 O.j8 1 
I Viscera 1 6 4 . 6  I 43.9 1 83.9 1 7 4 . 7  1 63.6 1 7 . 4  I 4.3 1 2 . 7  1 
I F lesh 1 1.4 1 1 . 6 1  1 . 0 1  3 1 . 3 1 0 . 1 3 1 0 . 1 5  ( 0 . 0 5  I 
I Carcass  1 2.5 1 4.8 I 2.0 1 2.3 1 2.2 1 0 . 7 3  1 0 . 7 9  1 0 . 4 1  I 
IWhoLebody 1 8.3 1 6.7 1 7.9 1 7.5 1 6.3 ( 1 . 0  1 0 . 9 0  1 0 . 4 9  1 

r s c e r a  I V '  1 78.6 1 76.6 1 104.2 1 64.0 1 80.4 1 3.4 1 5.0 1 3.8 1 

1 Means and ranges I 1 I I I I I I 
I 

I I I I I I I I I I 

I F lesh  I 1.1 I 1.4 1 1.5 1 1.3 1 1.2 1 0 . 1 8  1 0 . 0 9  1 0 . 1 0  1 
I Carcaaa 1 2.2 1 1.8 1 2.4 1 2.2 1 2.1 1 0 . 8 5  1 0 . 5 4  1 0 . 5 6  1 
lWho lebody  1 8.4 I 6.7 1 12.3 1 7.2 1 8.7 1 1 . 0  1 0 . 8 0  1 0 . 7 4  I 

I Viscera Mean 1 60.6 
I Range 1 (23.4- 
I 1 78.6) 
I I 
I F lesh  Mean 1 1.5 
I Range 1 (1.1- 
I 1 2.6) 
I I 

d 1 Carcasr  Mean) 2.6 
I Range I (1. 7- 
I 1 4.7) 
I I 
IWhoLe Mean1 7.5 
I body Range 1 (5.2- 
I 1 8.6) 
I I 
I Hean v a t e r  I 
I coacn 1 0.033 
I I 
I Bioconcn I 

I I I I I I I I 
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