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CONCLUSIONS 

Laboratorv Accumulation - Fish 

1. This study is not scientifically valid and does not provide useful information on the 
bioaccumulation of cloqiontocet-mexyl (CGA- 185072) residues in bluegill sunfish. The 
concentration of the parent compound was not constant throughout the study and the level 
of degradates in the exposure water was unacceptably high. In addition, the concentration 
of total ['4C]residues in the treatment water was not constant throughout the study. 

2. This study does not meet Subdivision N Guidelines for the fulfillment of EPA data 
requirements on bioaccumulation in fish for the following reasons: 

(i) extractable [14C]residues which exceeded 50 ppb were not adequately identified; L/ 

(ii) the exposure concentration of the parent compound was not constant throughout 
the study, and the level of degradates in the water was unacceptably high; and 

(iii) frozen storage stability data for fish tissue were not provided. i."c 

3. Radiolabeled residues accumulated in bluegill sunfish that were exposed to 
nonradiolabeled plus quinoline ring-labeled [3-14C]cloqiontocet-mexyl, at a nominal 
concentration of 100 pg/L, under flow-through aquarium conditions. Data were reported 
for two separate exposure tanks. Maximum bioconcentration factors (reviewer- 
calculated), based on total radioactivity, were 153X and 128X for edible, 680X and 655X 
for nonedible, and 439X and 747X for whole tissues, respectively. Mean total 
[14C]residues were highest in nonedible tissues (35.8 and 36.3 ppm) compared with the 
edible (4.3 and 4.6 ppm) and whole fish (2 1.8 and 30.3 ppm) tissues. Maximum total 
[14C]residues were 12.7 and 1 1.1 ppm in the edible tissues, 57.1 and 57.0 pprn in the 
nonedible tissues, and 38.2 and 65.0 pprn in the whole fish tissues. Data were variable 
over time; therefore, a plateau or steady state could not be determined. Radiolabeled 
[14C]residues were characterized only in the edible and nonedible tissues collected at 
exposure days 3 (both tanks) and 17 (one tank); data reported for degradates are in parent 
equivalents. In edible and nonedible fish tissues, the parent compound was not detected 
at exposure days 3 or 17. The major metabolite CGA 153433 was present at mean 
concentrations of 9.6 pprn and 3.3 pprn in the edible tissue, and was 35.4 pprn and 24.3 
pprn in the nonedible tissue at days 3 and 17, respectively. The unidentified major 
metabolite M5 was present at 0.28 pprn and 0.46 pprn in the edible tissue, and was 1.48 
pprn and 0.46 pprn in the nonedible tissue at exposure days 3 and 17, respectively. The 
unidentified major metabolite M6 was present only in the nonedible tissue, at 1.1 pprn on 
exposure day 3. During the depuration period, 298.0% of the ['4C]residues (both tanks) 
accumulated in the edible, nonedible, and whole fish tissues were eliminated by 7 days. 



METHODOLOGY 

Bluegill sunfish (Lepomis macrochirus; length not specified; weight approximately 1.8 
grams; age not specified) were acclimated to the laboratory environment for four weeks 
prior to the initiation of the study; conditions were not reported. Flow-through aquatic 
exposure systems were prepared using three temperature-controlled tanks (two exposure 
and one control; tank material not reported) maintained at 19 k 1°C (Figure 3, p. 68; p. 
27.). Each aquarium contained 100 L of well water (hardness 44.0 fr.HO, alkalinity 28.2 
fr.HO, pH 7.6-8.2, conductivity 720.0 pS1cm; Table 2, p. 50; pp. 42, 102; see Comment 
#8). The aerated test water was continuously supplied at a measured flow rate of 
approximately three turnovers per day (p. 27). Twenty-four hours prior to the 
introduction of fish into the aquaria, the exposure tanks were treated with nonradiolabeled 
plus quinoline ring-labeled [3-14C]cloqiontocet-mexyl (5-chloro-8-quinolinoxy-acetic 
acid- 1 -methyl-hexylester; radiochemical purity 99.6 % 0.2%, specific activity 52.2 
pCiImg, p. 24), dissolved in acetone and mixed with Tween 80, at a nominal 
concentration of 100 yg/L (approximately 111 000 of the reported 96-hour LC,,; see 
Comment #7). The test compound was introduced into the exposure water with a 
Hamilton dispenser. The control aquarium was treated only with the untreated 
application solution (p. 27). 

Bluegill sunfish (199) were placed in each of the two exposure aquaria and the control 
aquarium (p. 26). The flow-through systems were continuously aerated to maintain a 
dissolved oxygen content of 6.2-9.5 mgIL, and the temperature was maintained at 19 * 
1°C (Table 2, p. 50). The tanks were subjected to a lightldark cycle of 16 hours18 hours 
throughout the exposure period. During the exposure period, duplicate water samples 
were collected from the treated aquaria on days 0, 1,2,3,6, 10, 14, and 17 for the 
determination of total ['4C]residues; water samples were collected on exposure days 0, 1, 
3, 10, 14 and 17 for the characterization of ['4C]residues (p. 32). During the exposure 
period, three fish were collected fiom each treated aquarium at 0, 1,3,6,  10, 14, and 17 
days to determine total ['4C]residues in edible (fillet and skin) and nonedible (head, fins, 
viscera, and skeleton) tissues (p. 34). Two additional fish were collected from each tank 
at each sampling interval and stored at -20°C. A single fish fiom each treated aquarium 
was collected for the analysis of whole fish tissue samples (see Comment #lo). Four fish 
were collected from the control aquarium at the initiation and termination of the exposure 
period. Additional fish (10 and 12 fish from the two treated aquaria) were collected at 
day 17 for possible further analysis (p. 32). Upon removal, fish were rinsed, sacrificed, 
dissected, and stored at -20°C for an unspecified length of time prior to analysis. 

Following the 17-day exposure period, the remaining fish fiom the two treated aquaria 
were temporarily transferred to clean tap water while treatment tanks were cleaned prior 
to the 14-day depuration period (p. 29). Duplicate water samples were collected from the 
two aquaria on depuration days 0, 1,7, 10, and 14 for the determination of total 
['4C]residues (p. 32). During the depuration period, three fish were collected from each 



treated aquarium at 1, 3, 7, 10, and 14 days to determine total [14C]residues in edible and 
nonedible tissues; a single fish was also collected for the analysis of whole fish tissue 
samples (p. 34). Two additional fish were collected from each tank at each sampling 
interval and stored at -20°C. Water temperature, pH and the dissolved oxygen content 
were monitored daily in each tank throughout the exposure and depuration periods (Table 
2, p. 50). 

At each sampling interval, duplicate water samples from the treated aquaria were 
analyzed for total radioactivity by LSC; the limit of quantitation was reported as twice the 
background (Table 12, p. 60). Aliquots of samples collected for characterization were 
acidified (pH 1) with hydrochloric acid and extracted 1-3 times with ethyl acetate (p. 33). 
The ethyl acetate extracts were concentrated with sodium sulfate, evaporated, redissolved 
in acetone, and analyzed by TLC using silica gel and RP-18 plates developed with one of 
the following solvent systems: trichloromethane (loo%), n-hexane:ethyl acetate (20:40, 
v:v) and trichloromethane:methanol:acetic acid:water (75:20:4:2, v:v:v:v; p. 37). Areas 
of radioactivity were detected by an autoradioimaging scanner. Samples were co- 
chromatographed with nonradiolabeled reference standards which were visualized under 
UV light (254 or 366 nm). The aqueous fractions remaining after partitioning were 
concentrated by freeze-drying, dissolved in methanol, re-concentrated, centrifiged, and 
analyzed by TLC as described previously, but were developed with trichloromethane: 
methano1:acetic acid:water (75:20:4:2). 

Whole fish samples were cut, weighed, and solubilized with Soluenem for 48-96 hours at 
50°C. Duplicate subsamples were analyzed for total radioactivity by LSC (p. 34). Edible 
and nonedible fish tissues were pooled, weighed, and solubilized as described previously. 
Homogenized samples were extracted in sequence with dich1oromethane:acetonitrile (1 : 1, 
v:v; twice), dichloromethane, dich1oromethane:hexane (1 : 1, v:v), dichloromethane: 
acetonitrile (2:8, v:v), acetonitrile (twice), acetonitrile:methanol(2:8, v:v), and methanol 
(p. 35). Following extraction, the last four extracts were pooled, concentrated and 
analyzed by TLC using silica gel and RP- 18 plates developed with one of the following 
solvent systems: trichloromethane (loo%), n-hexane:ethyl acetate (20:40, v:v) and 
trichloromethane:methanol:acetic acid:water (75:20:4:2, v:v:v:v; p. 37). Areas of 
radioactivity were detected by an autoradioimaging scanner. Samples were co- 
chromatographed with nonradiolabeled reference standards which were visualized under 
UV light (254 or 366nm). The post-extracted fish tissues were air dried and homogenized 
and triplicate samples were analyzed for total radioactivity by LSC following combustion. 

DATA SUMMARY 

Radiolabeled residues accumulated in bluegill sunfish that were exposed to 
nonradiolabeled plus quinoline ring-labeled [3-14C]cloqiontocet-mexyl (radiochemical 
purity 99.6 k 0.2%), at a nominal concentration of 100 pg/L, under flow-through 



aquarium conditions. Mean total ['4C]residues (reviewer-calculated means of days 1 - 17 
data fi-om Tables 8,9; pp. 56, 57) were highest in nonedible tissues (35.8 and 36.3 ppm) 
compared with the edible (4.3 and 4.6 ppm) and whole fish (21.8 and 30.3 ppm) tissues 
(Figures 5,6; pp. 70, 71). Data were variable over time; therefore, an accumulation 
plateau or steady state could not be determined (see Comment #2). Maximum total 
[14C]residues were 12.7 and 11.1 pprn in the edible tissues (day 3), 57.1 and 57.0 pprn in 
the nonedible tissues (day I), and 38.2 pprn (day 6) and 65.0 pprn (day 3) in the whole 
fish tissues. 

Radiolabeled [14C]residues were characterized only in the edible and nonedible tissues 
collected at 3 and 17 days of exposure; data reported for degradates are in parent 
equivalents. Fish tissues from both tanks were combined on day 3 to obtain enough 
material for analysis; day 17 data were obtained from a single tank. Total radiolabeled 
[14C] residues were 9.9 pprn and 3.4 pprn in the edible tissue, and 38.0 pprn and 24.8 pprn 
in the nonedible tissue at 3 and 17 days, respectively (Tables 14, 15; pp. 62,63). The 
parent compound was not detected at exposure days 3 and 17. The major metabolite 

5-chloro-8-quinolinoxyacetic acid (CGA 153433) 

was present at concentrations of 9.6 pprn and 3.3 pprn in the edible tissue, and was 35.4 
pprn and 24.3 pprn in the nonedible tissue at exposure days 3 and 17, respectively (Tables 
16, 17; pp. 64,65). The unidentified major metabolite 

\ 

M5 (chemical name and structure not reported) 

was present at 0.284 pprn and 0.461 pprn in the edible tissue, and was 1.48 pprn and 
0.461 pprn in the nonedible tissue at exposure days 3 and 17, respectively. The 
unidentified major metabolite 

M6 (chemical name and structure not reported) 

was present only in the nonedible tissue, at 1.1 pprn at day 3 of the exposure period. 

Maximum bioconcentration factors (BCF; calculated by reviewer as described in 
Comment #4), based on total radioactivity, were 153X and 128X for the edible, 680X and 
655X for the nonedible, and 439X and 747X for the whole tissues in the two exposure 
tanks. Depuration percentages were calculated by the reviewer using reported tissue 
concentration (total radioactivity) in Tables 8 and 9 (pp. 56,57). During the depuration 
period, 298.0% of the [14C]residues (both tanks) accumulated in the edible, nonedible, 
and whole fish tissues were eliminated by 7 days. 

The concentration of total [14C]residues (as parent equivalents) in the exposure aquaria 
water ranged from 79- 1 12 pg/L and 83-1 18 yglL in each tank (Table 3, p. 5 1). The 



parent compound was present at 0.038-0.079 pg/mL and 0.049-0.079 pg/mL in tanks two 
and three, respectively (Tables 10, 1 1 ; pp. 58, 59); concentrations were variable 
throughout the exposure period. Three metabolites (CGA 153433, M2, and M4) were 
detected in the exposure tanks. CGA 153433 was detected in tank two at a range of 33.5- 
63 3 %  of the radioactivity initially present in the water, and in tank three at a range of 
29.5-50.5% of the initially present radioactivity (Table 7, p. 55). An unidentified 
metabolite (M2) was detected at ranges of 5.6-1 1 . l% and 2.7-4.5% of the radioactivity 
initially present in the water in tanks two and three, respectively. Another unidentified 
metabolite (M4) was detected at ranges of 0.9-7.3% and 2.6-5.0% of the radioactivity 
initially present in the water in tanks two and three, respectively. 

Nonextractable ['4~]residues were present at 1.0 pprn and 0.63 pprn in the edible tissue, 
and were 2.9 pprn and 2.4 pprn in the nonedible tissue at days 3 and 17, respectively 
(Tables 14, 15; pp. 62,63). 

Water quality measurements (pH, temperature, and dissolved oxygen) were obtained 
daily; data were only reported as two sets of ranges for both the exposure and depuration 
periods. During the exposure and depuration periods, the temperature of the water in the 
exposure and control tanks was 19-20°C, the pH ranged fiom 7.6-8.3, and the dissolved 
oxygen content ranged fiom 6.2-9.5 mg/L (Table 2, p. 50). 

COMMENTS 

1. Exposure to the parent compound was not constant and the level of degradates in the 
water was unacceptably high (Tables 10, 1 1; pp. 58, 59). In addition, the concentration of 
total [14C]residues in the water was not constant throughout the study. The study author 
reported that the instability of the parent compound in the exposure water may have been 
a result of the compound's high hydrolytic and microbial instability, and variation in the 
residual radioactivity may have been due to an increasing high metabolic activity of the 
fish (as reported in additional literature; pp. 43,44). The reviewer also notes that the 
exposure water was reported to be turbid on day 2 (p. 103). Subdivision N Guidelines 
require that the exposure water be fiee of degradates which may provide a stressful 
environment for the metabolism of the parent in the fish. The number of water volume 
turnovers per day may need to be increased for compounds which rapidly metabolize in 
the test water. 

2. Metabolites present at concentrations greater than 50 ppb (0.05 ppm) were not identified. 
The unidentified major metabolite M5 was present at 0.284 pprn and 0.461 pprn in the 
edible tissue, and was 1.48 pprn and 0.461 pprn in the nonedible tissue at exposure days 3 
and 17, respectively. The unidentified major metabolite M6 was present in the nonedible 
tissue at 1.1 pprn at exposure day 3. Subdivision N Guidelines require that all extractable 
residues present at 250 ppb be identified. Additionally, nonextractable ['4C]residues 



were unacceptably high, at up to 1.0 ppm and 2.9 ppm in edible and nonedible tissues, 
respectively (Tables 14, 15; pp. 62,63). 

3. Frozen storage stability data for the parent and degradates in fish tissue samples were not 
reported, and the length of frozen storage of tissue samples was not reported. For 
samples stored for longer than thirty days, storage stability studies should be conducted 
using both water and fish tissues that have been fortified separately with the parent 
compound and its degradates and stored for a duration of time equal to the longest 
interval for which the test samples were stored. 

4. Bioconcentration factors (BCF) for edible (filet and skin), nonedible (head, fins, viscera, 
and skeleton), and whole fish tissues at each sampling interval were calculated by the 
reviewer by dividing the mean measured concentration of [14C]residues in the fish tissues 
at each sampling interval by the mean measured water concentration up to and including 
the respective sampling day. This method enabled the reviewer to determine the 
maximum mean bioconcentration factor. In contrast, the registrant-calculated values 
were determined using the mean [14C]residues in the water at each individual sampling 
interval (rather than a running mean calculated through p e  sampling interval; p. 40). The 
BCF's reported by the study author were 255X and 2187 for the edible, 1241X and 
1083X for the nonedible, and 802X and 1274X for wholp tissue in the two exposure tanks 
(Tables 10, 11; pp. 58, 59). I 

5 .  Throughout the study, a total of 9 mortalities were obse*d in the 199 fish used. The 
study author reported that on day 8 the fish were "too thin" and, as a result, the amount of 
daily food increased fiom 2% to 4% of the total fish body weight per tank for the 
remainder of the exposure period (p. 41). The average &eight of the fish at the initiation 
of the study was approximately 1.8 grams; the weight of the fish at the termination of the 
study was not reported. 

6 .  Growthlweight patterns of fish throughout the study were not provided. At a minimum, 
the length and weight of the fish remaining at the end of the study should be reported. 

I 

7. The study author reported that the LC,, of cloqiontocet-~exyl was >5 1 mglL for bluegill 
sunfish (p. 23). The intended nominal concentration was 0.5 mgL (11100 of the LC,, 
data). However, preliminary tests indicated that a homobeneous solution could not be 
obtained at that concentration and the nominal exposureconcentration used in this study 
was 0.1 mgL. 

8. Clarification by the registrant may be required for the units of measurement used to report 
the water hardness and alkalinity (fr.HO). The reviewer is not familiar with these units. 

9. The aqueous solubility of cloqiontocet-mexyl was reported as 0.8 mg/L at 20°C (pH not 
specified; p. 23). 



10. Replicate whole fish tissue samples from separate fish were not utilized for analysis at 
each sampling interval; instead, only single fish were collected for analysis. Data 
obtained from single fish may not adequately represent the fish population. 
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Table 1: Names and structures o f  reference compounds. 

............................................................................... 
Name S t r u c t u r e  

---------------------------------------------------------------------*--------- 

CGA 185072 (PARENT) 
(Batch: AMS 261/101) 

-----------------------------.------------------------------------------------ 

CGA 153433 
(Batch: RV-2110) 

OH 

C 18469 
(Batch: RV-2285) 

............................................................................... 
Proprietary information o f  CIBA-GEIGY Limited. 

Not t o  be disclosed to  t h i r d  part ies without previous consent of C I B A - G E I G Y  Ltd. 
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Table 2: Temperature, pH and oxygen values i n  con t ro l  
and exposure tanks. 

............................................................................... 
Time T a n k  
i n t e r v a l  :------------------------------------------------------------------- 
(days) : 1 (con t ro l )  : 2 ( t reated)  : 3 ( t reated)  

: Temp. pH ''2 : Temp. pH O2 : Temp. pH 
: ("C) mgl l  : (OC)  mgl l  : (OC) 

02 
mgll  

----------------------------------'-------------------------:--------------------- 

A : Accumulation. 

B : Depuration. 

Propr ie ta ry  in fo rmat ion  o f  CIBA-GEIGY Limi ted.  
Not t o  be d isc losed t o  t h i r d  p a r t i e s  without previous consent o f  CIBA-GEIGY Ltd. 
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Table 7: P a r t i t i o n i n g  behaviour and pa t te rn  o f  degradates 
i n  exposure water o f  tanks 2 and 3 (values given i n  
percent o f  the  r a d i o a c t i v i t y  i n i t i a l l y  present i n  
exposure water). 

............................................................................... 
Metabol i te Code * : Tank 2 I Tank 3 ........................................................... 

D a y s  o f  E x p o s u r e  
.----------------------------------------------------------- 
: 0 1 :  3 :  1 4 :  1 7 1  0 1 :  3 :  1 0 :  14 

-------------------------------:-----:-----:-----l-----:-----------:----------- 
I 

Organic - I I 
I 

Parent (CGA 185072): 97.3: 58.7: 60.0: 21.4: 37.51 93.3: 65.5: 60.8: 42.8: 55.6 
I 

M2 : n-d.:  n.d.: 5.6: 11.1: n.d.1 4.1: n-d.: n.d.: 2.2: n.d. 
I 

M3 (CGA 153433) : n-d.: 4.3: 3.5: 22.6: 18.51 n-d.: 3.1: 2.7: 4.5: 4.1 
I 

M4 : 2.7: 6.3: 0.9: 3.7: 7.31 2.6: 5.0: 4.8: 4.5: 3.4 
-------------------------:-----:----:-----:-----l-----:-----.-----:-----:----- 
Subtotal :100.0: 69.3: 70.0: 58.8: 63.31100.0: 73.6: 68.3: 54.0: 63.1 
-------------------------------:-----.-----------l-----:----------------------- 

I 
Aqueous 1 

I 
M3 (CGA 153433**) : n.d.: 30.7: 30.0: 41.2: 36.71 n-d.:  26.4: 31.7: 46.0: 36.9 
-------------------------------------:-----*-----[-----:-----.-----:-----:----- 

I 
T O T A L  :100.0:100.0:100.0:100.0:100.0~100.0:100.0:100.0:100.0:100.0 

I 
===20=======5======:=====:===i=:====~:=====:====*i=====:=====:=====:=====:===== 

Subtotal M3 : n.d.: 35.0: 33.5: 63.8: 55.21 n.d.: 29.5: 34.4: 50.5: 41.0 ---------- ................................................................................ 

* : For t he  TLC-behaviour o f  the i d e n t i f i e d  and the unknown metabol i te 
f rac t ions ,  see Figures 10-29. 

I d e n t i t y  o f  the rad ioac t ive  metabolite f r ac t i on  w i th  the 
corresponding reference compound was proven by TLC 
(see corresponding Figures) . 

* * : Exclusively M3 was measured i n  selected samples (days 1, 14 and 17 
o f  tank 2, Figures 28 and 29). Based on these resul ts ,  f o r  a l l  other 
aqueous f rac t ions ,  the same metabolite pat tern was assumed. 

n.d. : Not detected. 

............................................................................... 
Propr ie tary information o f  CIBA-GEIGY Limited. 

Not t o  be disclosed t o  t h i r d  p a r t i e s  without previous consent o f  CIBA-GEIGY Ltd. 
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Table 8: Residues in edible and non-edible parts of fish and 
in the whole fish during accumulation1depuration of 
14C-CGA 185072 at an average dose level of 92 vgll 
in tank 2 (all values were corrected for background 
and expressed in parent equivalents on a fresh weight 
basis in vglg). 

................................................................. 
\ 

Phase : Time Interval : Residues** (USIS = PPm) 
(Days) : ......................................... 

: I : I1 : Edibles : Non-edibles : Whole fish ------- ------- ------- ------------- ------------- ------------- 
A : 0* : --- : 1.547* : 4.854* : 3.727* 
A : 1 :  --- : 4.555 : 57.071 : 36.888 
A : 3 :  --- : 12.732 : 50.325 : 19.592 
A : 6 :  --- : 2.750 : 39.895 : 38.200 
A : 10 : --- : 1.000 : 23.014 : 13.207 
A : 14 : --- : 0.891 : 17.296 : 11.129 
A : 17 : 0 : 4.018 : 27.114 : 11.971 

---------------------------------------------------.------------- 
B : 18 : 1 : 0.443 : 3.826 : 1.562 
B : 20 : 3 : 0.443 : 0.579 : 0.284 
B : 24 : 7 : 0.082 : 0.327 : 0,130 
8 : 27 : 10 : 0.093 : 0.207 : 0.152 
B : 31 : 14 : 0.126 : 0.229 : 0.152 

................................................................. 

I : Days after the start of accumulation. 

I1 : Days after the start of depuration. 

* : About one hour after starting the daily dose. 

** : All values were corrected for respective background levels of 
0.279 (edibles), 0.307 (non-edibles) and 0.296 mglkg (whole fish). 

A : Accumul ati on. 

B : Depuration. 

............................................................................... 
Proprietary information of CIBA-GEIGY Limited. 

Not to be disclosed to third parties without previous consent of CIBA-GEIGY Ltd. 
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Table 9: Residues i n  ed ib le  and non-edible pa r t s  o f  f i s h  and 
i n  the  whole f i s h  dur ing accumulation/depuration o f  
14C-CGA 185072 a t  an average dose leve l  o f  93 vg / l  
i n  tank 3 ( a l l  values were corrected f o r  background 
and expressed i n  parent equivalents on a fresh weight 
basis  i n  pglg).  

................................................................. 
Phase : Time I n t e r v a l  : Residues** ( ~ 9 / 9  = PPm) 

(Days) : ......................................... 
: I : I1 : Edibles : Non-edibles : Whole f i s h  ..................................... ------------- ------------- 

A : 0* : --- : 1.274" : 4.252* : 2.995* 
A : 1 :  --- : 2.968 : 57.049 : 21.953 
A : 3 :  --- : 11.124 : 55.234 : 64.987 
A : 6 :  --- : 4.346 : 34.166 : 29.169 
A : 10 : --- : 4.007 : 34.625 : 16.793 
A : 14 : --- : 2,815 : 21.078 : 33.444 
A : 17 :: 0 : 2.422 : 15.743 : 15.524 

-----------------------*----------------------------------------- 

B : 18 : 1 : 0.738 : 4,362 : 1.814 
B : 20 : 3 : 0.136 : 0.382 : 0.229 
8 : 24 : 7 : 0.027 : 0.218 : 0.185 
B : 27 : 10 : 0.049 : 0.207 : 0.152 
8 : 31 : 14 : 0.071 : 0.163 : 0.163 

................................................................. 

I : Days a f t e r  the s t a r t  o f  accumulation. 

1 : Days a f t e r  the s t a r t  o f  depuration. 

* : About one hour a f t e r  s t a r t i n g  the d a i l y  dose. 

** : A l l  values were corrected f o r  respective background leve ls  o f  
0.279 (edibles), 0.307 (non-edibles) and 0.296 mg/kg (whole f i s h ) .  

A : Accumulation. 

B : Oepuration. 

Proprietary in format ion o f  CIBA-GEIGY Limited. 
Not t o  be disclosed t o  t h l  r d  p a r t i e s  without previous consent o f  CIBA-GEIGY L t d .  
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Table 10: BCF-estimation based on concentrations of CGA 185072 
in water and residue levels in fish in tank 2. 

......................................................................... 
Time : Parent : % Parent : Parent : Residues : BCF : Calculated 
Interval : equiv. : in water : in ug/ml : in fish : : BCF valuex* 

: in ug/l : : in water : in uglg : 
(Days) : in water : : (I) : 

--------- ---------- ---------- ---------- ---------- ------ ------------ 

EDIBLES : \ 

0 :  81 : 97.3 : 0.079 : 1.547* : 20 : 131 
1 : 79 : -58.7 : 0.046 : 4.555 : 9 9 :  
3 :  84 60.0 : 0.050 : 12.732 : 2 5 5 :  ( k=1 .85 )  

14 : 98 : 21.4 : 0.021 : 0.891 : 42 : (R2= 0.72) 
17 : 102 : 37.5 : 0.038 : 4.018 : 1 0 6 :  

--------- ---------- ---------- ---------- ---------- ------ 

NON- - 
EDIBLES : 

0 : 81 : 97.3 : 0.079 : 4.854*: 6 1 :  944 
1 :  79 : 58.7 : 0.046 : 57.071 : 1241 : 
3 : 84 60.0 : 0.050 50.325 : 1007 : (k = 4.56) 

14 : 98 : 21.4 : 0.021 : 17.296 : 824 : (R2= 0.95) 
17 : 102 : 37.5 : 0.038 : 27.114 : 7 1 4 :  

--------- ---------- ---------- ---------- ---------- ------ ------------ 

WHOLE : 
FISH - 

I : Based on the assumption that only CGA 185072 (Parent) was accumulated. 

* : About one hour after starting the daily dose. 

** - . For calculation, see section 2.7. 

BCF: Bioconcentration factor. 

k : Constant of the BCF calculation. 

R2 : Correlation coefficient. 

Proprietary information o f  CIBA-GEIGY Limi ted. 
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Table 11: BCF-estimation based on concentrat ions o f  CGA 185072 
i n  water and residue l e v e l s  i n  f i s h  i n  tank 3. 

T i  me : Parent : % Parent : Parent : Residues : BCF : Calculated 
I n t e r v a l  : equiv. : i n  water : i n  pglml : i n  f i s h  : : BCF value** 

: i n  u g l l  : : i n  water : i n  ug lg  : 
(Days) : i n  water : : (I) : 

EDIBLES 

NON- - 
EDIBLES : 

0 : 85 : 93.3 : 0.079 : 4.252* : 54 : 
1 : 83 : 65.5 : 0.054 : 57.049 : 1056 : 810 
3 84 : 60.8 0.051 : 55.234 : 1083 : (k = 4.55) 

10 : 118 : 42.8 : 0.051 : 34.625 : 6 7 9 :  (R2=0.90) 
14 : 88 : 55.6 : 0.049 : 21.078 : 4 3 0 :  

WHOLE : 
FISH 

I : Based on the assumption t h a t  on ly  CGA 185072 (Parent) was accumulated. 

* : About one hour a f t e r  s t a r t i n g  the d a i l y  dose. 

** : For ca lcu la t ion ,  see sect ion 2.7. 

BCF: Bi  oconcentrati on fac to r  

k : Constant o f  the BCF calcu lat ion.  

R2 : Corre lat ion coef f i c ien t .  

............................................................................... 
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Table 12: Background leve l s  i n  ed ib le  and non-edible par ts  
o f  untreated f i s h  and i n  the  whole untreated f i s h  
during incubat ion (values given as dpm pep 100 mg 
f i s h  and expressed i n  parent equivalents on a 
f resh weight basis, t ak ing  i n t o  account the 
respect ive spec i f i c  rad ioac t i v i t y ) .  

.............................................................................. 
Time I Edi b l  es I Non-edi b l  es I Whole f i s h  
I n t e r v a l  I----------------------I----------------------l---------------------- 
(Days) I dpm :spec.radioact. 1 dpm :spec.radioact. I dpm :spec.radioact. 

I per : (~C i lmg)  I per : (~Ci fmg)  I per : ( ~ C i l m g )  
I lOOmg:--------------- I lOOmg:--------------- I lOOmg:--------------- 

I 0.412 I 0.412 1 0.412 
I .--------------- I .--------------- I --------------- 
I vg/g I ~ 9 / 9  I U9/9 ---------I------:---------------I------:---------------l------:--------------- 
I I I 

0 1 2 7 :  0.295 1 36 : 0.394 1 33 : 0.361 
1 1 1 

17 1 24 : 0.262 1 20 : 0.219 1 21 : 0.230 
I I 1 ---------I------:---------------l----------------------l------:--------------- 

MEANS I 0.279 1 0.307 I 0.296 .............................................................................. 

............................................................................... 
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Table 14: Balance o f  r a d i o a c t i v i t y  a f t e r  e x t r a c t i o n  o f  pooled 
e d i b l e  p a r t s  o f  f i s h  a f t e r  3 and 17 days o f  exposure 
t o  14C-CGA 185072 a t  an average dose l e v e l  o f  93 vg 
parent  equi v a l e n t s / l  . 

.................................................................... 
I Exposure (Days) I---------------------------------- 
1 3 (Tanks 2+3) 1 17 (Tank 2) 
I-----------------I----------------- 
1 1  : I 1 1 1  : I 1  

--------------------------------I-----------------l--------:-------- 
I I 

i Ex t rac tab le  
1 - CH2C12/ACN (1+1, VIV) 1 5.0 : 0.546 

- CH2C1, I n.d. : --- 
- CH2C12/hexane (1+1, v /v)  1 0.5 : 0.055 
- CH2C1,/ACN (2+8, v l v )  1 n.d. : --- 
- ACN 1 53.1 : 5.803 
- ACNlMeOH (2+8, v l v )  1 23.7 : 2.590 
- MeOH 1 8.4 : 0.918 

I --------------------------------!--------.-------- 
Subtota l  1 90.7 : 9.912 

I 
Non-Extractables 1 9.3 : 1.016 
--------------------------------I--------:-------- 

T O T A L  

I : Values i n  % o f  the  r a d i o a c t i v i t y  recovered i n  the  ed ib le  pa r t s  
o f  f i s h .  

I1 : Values expressed i n  mg parent equiva lents  per kg (ppm) o f  
ed ib l e  par ts .  

n.d. : Not determined. 

* : Measured ppm-value o f  the pooled ed ib le  p a r t s  (tanks 2 and 3) 

o f  day 3 ( f o r  i n i t i a l  values: see Tables 8 and 9). 

............................................................................... 
Propr ie ta ry  in format ion o f  CIBA-GEIGY Limited. 
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Table 15: Balance o f  r a d i o a c t i v i t y  a f t e r  ex t rac t ion  o f  pooled 
non-edible pa r t s  o f  f i s h  a f t e r  3 and 17 days o f  exposure 
t o  14C-CGA 185072 a t  an average dose l eve l  o f  93 vg 
parent equ iva len ts l l .  

.................................................................... 
I Exposure (Days) I---------------------------------- 
1 3 (Tanks 2+3) 1 17 (Tank 2) 
I-----------------I----------------- 
1 1  I 1 1  I 1  

--------------------------------l-----------------l--------.-------- 
I 1 

Ext ractable I I 
I 1 - CH2C1,/ACN (1+1, VIV) / 2.2 : 0.900 1 2.4 : 0.651 

- CH2C1, I n.d. : --- 1 2.4 : 0.651 
- CH2C121hexane (1+1, v l v )  1 4.3 : 1.759 1 1.5 : 0.407 
- CH,Cl,/ACN (2+8, v l v )  I n.d. : --- 1 0.4 : 0.108 
- ACN 1 55.8 : 22.828 / 60.0 : 16.268 
- ACNlMeOH (2+8, v l v )  1 20.9 : 8.551 1 16.8 : 4.555 
- MeOH 1 9.6 : 3.928 1 7.8 : 2.115 

I I --------------------------------I--------.--------l----------------- 
Subtotal 1 92.8 : 37.966 1 91.3 : 24.755 
--------------------------------l-----------------l----------------- 
Non-Extractabl es 1 7.2 : 2.946 1 8.7 : 2.359 
--------------------------------I--------.--------l----------------- 

I I 
T O T A L  1 100.0 : 40.912*1 100.0 : 27.114 

I I ----------------- .................................................................... 

I : Values i n  % o f  the rad ioac t i v i t y  recovered i n  the non-edi b le  
pa r t s  o f  f i sh .  

I1 : Values expressed i n  mg parent equivalents per kg (ppm) o f  
non-edible parts.  

n.d. : Not determined. 

* : Measured ppm-value o f  the pooled non-edible par ts  (tanks 2 and 3) 
o f  day 3 ( f o r  i n i t i a l  values: see Tables 8 and 9). 
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Table 16: Metabol i te  pa t te rn  i n  ex t rac ts  o f  ed ib le pa r t s  o f  f i s h  
dur ing exposure t o  14C-CGA 185072. 

Exposure (Days) 
Rf-values * i n  :----------------------------------- 

3 17 
Meta- : I d e n t i t y  :--------------------'------------------*----------------- 

b o l  i t e  : ** : S S l : S S 2 : S S 4 :  I : I1 : I : 11 

M3 : CGA 153433 : 0.02 : 0.01 : 0.47 : 88.1 : 9.628 : 81.1 : 3.258 

M5 : Unknown : 0.02 : 0.01 : 0.25 : 2.6 : 0.284 : 3.3 : 0.133 

T O T A L  

I : Values i n  % o f  the r a d i o a c t i v i t y  recovered i n  edib le par ts .  

I1 : Values expressed i n  mg parent equivalents per kg o f  ed ib le par ts .  

* : As obtained from day 17. 

** : The i d e n t i t y  o f  metabol i te f r a c t i o n  M3 and CGA 153433 was 
proven by co-chromatography (Figure 31). 

............................................................................... 
Propr ie tary information o f  C IBA-GEIGY Limited. 
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Table 17: Metabolite pattern in extracts of non-edible parts 
of fish during exposure to 14C-CGA 185072. 

Exposure (Days) 
: Rf-values * in : ................................... 

3 17 
Met-- : Identity :--------------------'------------------*----------------- 

bol i te : * * : S S l : S S 2 : S S 4 :  I : I 1  I : I1 -_-_--_-_-------------------------.------------------------------------------ 

M3 : CGA 153433 : 0.01 : 0.01 : 0.43 : 86.5 : 35.389 : 89.6 : 24.294 

M5 :Unknown : 0 , 0 1 : 0 . 0 1 : 0 . 2 6 :  3.6: 1.473: 1 . 7 :  0.461 

M6 : Unknown : 0.01 : 0.98 : 0.97 : 2.7 : 1.104+: n.d. : --- 
......................................... -------- -------- -------- -------- 

T O T A L  : 92.8 : 37.966 : 91-3 : 24.755 

............................................................................. 

I : Values in % of the radioactivity recovered in non-edible parts. 

I1 : Values expressed in mg parent equivalents per kg of non-edible parts. 

* : As far as possible obtained from day 17. 
\ ** : The identity of metabolite fraction M3 and CGA 153433 was 

proven by co-chromatography (Figures 30 and 31). 

+ : Rounded to 1,104 to obtain totally 37.966. 

n. d. : Not detectable.. 

............................................................................... 
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Figure 3: Test system. 
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Figure 5 :  Concentration o f  14C-CGA 185072 or i t s  equivalents 
i n  exposure water and f i s h f f i s h  par ts  (tank 2). 
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- Accumulation data o f  Table 10 and depuration data o f  Table 8 presented 
as graph. 

............................................................................... 
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Figure 6: Concentration o f  14C-CGA 185072 or i t s  equi va l  ents 
i n  exposure water and f i s h l f i s h  pa r t s  (tank 3). 

/ 
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0 5 10 15 20 25 30 35 
Exposure and Depuration Time (days) 
. + Water -+ Edible 

+ Non-edible + Whole fish 

- Accumulation data o f  Table 11 and depuration data o f  Table 9 presented 
as graph. 
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