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FREEDOM OF INFORMATION SUMMARY 
I. GENERAL INFORMATION 

A. File Number 

NADA 141-079 

B. Sponsor 

Merck Research Laboratories 
Division of Merck & Co., Inc. 
P. O. Box 2000 
Rahway, New Jersey 07065-0914 

C. Proprietary Name 

Ivomec® Eprinex™ Pour-On 

D. Established Name 

eprinomectin 

E. Pharmacological Category 

Anticoccidial, antimicrobial, antiparasitic, etc. 

F. Dosage Form 

IVOMEC EPRINEX Pour-On is a clear non-aqueous solution containing 5 mg per ml of 
eprinomectin. The product is available in 250 ml, 1 liter, 2.5 liter and 5 liter plastic 
bottles. 

G. Dispensing Status 

OTC 

H. Approved Dosages 

The recommended dose of IVOMEC EPRINEX Pour-On is 1 ml per 10 kg body weight 
to deliver 500 mcg per kg body weight of eprinomectin. 

I. Route of Administration 

IVOMEC EPRINEX Pour-On should be applied topically along the backline from the 
withers to the tailhead. 

J. Indication 

IVOMEC EPRINEX Pour-On for Beef and Dairy Cattle is indicated for treatment and 
control of: 

Gastrointestinal nematodes (adults and fourth-stage larvae, L4): Haemonchus placei 
Ostertagia ostertagi (including inhibited L4), Trichostrongylus axei, Trichostrongylus 
colubriformis, Cooperia oncophora, Cooperia punctate, Cooperia surnabada, 
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Nematodirus helvetianus, Bunostomum phlebotomum, Oesophagostomum radiatum, 
Trichuris spp. (adults) 

Lungworms (adults and L4): Dictyocaulus viviparus 

Cattle grubs (all parasitic stages): Hypoderma lineatum, Hypoderma bovis 

Lice: Damalinia bovis, Linognathus vituli, Haematopinus eurysternus, Solenopotes 
capillatus 

Mange Mites: Chorioptes bovis, Sarcoptes scabiei 

Flies: Haematobia irritans 

IVOMEC EPRINEX (eprinomectin) Pour-On for Beef and Dairy Cattle has been proved 
to control infections of Dictyocaulus viviparus for 21 days after treatment and 
Haematobia irritans for 7 days after treatment. 

II. EFFECTIVENESS 

A clinical development program was conducted which supports the efficacy of 
eprinomectin applied topically at 500 mcg/kg bodyweight against a wide range of endo- 
and ectoparasites in cattle. In all clinical studies the results from the eprinomectin-
treated group(s) were compared with results from an untreated or placebo-treated 
group. In some studies infections were induced while in others they were naturally 
acquired. Each claim for the control of a parasite species and stage is supported by at 
least two well-controlled studies. Efficacy is expressed as percentage (%) reduction 
compared to controls calculated as follows: 

Where % Reduction = Percentage reduction of the parasite species 

AMC = Arithmetic mean number of parasites in control cattle 

AMT = Arithmetic mean number of parasites in treated cattle 

Eprinomectin provided ≥ 90% reduction for each endo- and ectoparasite listed in the 
INDICATIONS section. Data from the development program supports the use of 
eprinomectin applied topically at 500 mcg/kg for treatment and control of endo- and 
ectoparasites in cattle. 

A. Dose Determination 

Dose selection studies were conducted against a wide range of important ecto- and 
endoparasites of cattle. There were four studies with ectoparasites and seven studies 
with endoparasites. Each study included an untreated control group and groups 
treated with three dose levels within the range of 125 to 750 mcg/kg body weight. 
All formulations were delivered in the commercial vehicle but the concentration of 
active drug varied with the dose level. Four studies examined efficacy against natural 
ectoparasite infestations including two studies with Chorioptes bovis mites and two 
studies with lice. Five studies examined efficacy against induced endoparasite 
infections including three studies in which the parasites were immature at the time of 



Freedom of Information Summary
NADA 141-079

Page 3 of 72

treatment and two studies where they were adults. A further two studies evaluated 
efficacy against natural endoparasite infections including inhibited fourth-stage 
Ostertagia ostertagi larvae. 

1. Dose Selection Against Chorioptes bovis 

(i) Type of Study: 

Dose selection in cattle with infestations of Chorioptes bovis. There were two 
studies (ASR 14095 and ASR 14098). 

(ii) Investigator: 

Dr. D. Barth 
Merck Research Laboratories 
Kathrinenhof Farm 
8201 Lauterbach, Germany 

(iii) General Design: 

1. Purpose: To determine the optimal dose level of eprinomectin against 
infestations of C. bovis mites. 

2. Animals: Forty-eight Fleckvieh and Rotbunte cows aged 3 to 10 years and 
weighing 447 to 766 kg. There were 24 cows in each study. 

3. Housing: Individual stanchions. 

4. Infestations: All cattle were carrying natural C. bovis infestations 
confirmed by pretreatment skin scrapings. 

5. Dosage Form: Non-aqueous solution containing 2.5, 5 or 7.5 mg 
eprinomectin per ml. 

6. Route of Administration: Topical application along the backline from 
withers to tailhead. 

7. Doses: 250, 500 or 750 mcg eprinomectin per kg body weight 
administered once on Day 0. 

8. Controls: Control animals were untreated. 

9. Test Duration: Final skin scrapings were taken 56 days after treatment. 

10. Pertinent Parameters Measured: Mite counts in skin scrapings collected 
from six sites on each animal at approximately weekly intervals. 

(iv) Results: 

In ASR 14095, mite counts were reduced in all eprinomectin-treated cattle 
and efficacy was sustained through Day 56. The results are summarized 
below in Table IV.A.1. 

In ASR 14098, two animals of the six treated at 250 mcg/kg had positive mite 
counts at each post-treatment observation and had mite counts similar to the 
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control animals from Day 35 through Day 56. Five of six animals treated at 
500 mcg/kg had zero mite counts from Day 21 onwards, and all six animals 
had zero mite counts from Day 35 through Day 56. The results are 
summarized below in Table IV.A.2. 

Lesion scores were also compiled in these studies. Lesion scores, although 
reduced for treated cattle over controls, did not appear to be useful in 
distinguishing the best treatment level. 

Table IV.A.l. Arithmetic mean C. bovis mite counts on cattle treated with 
eprinomectin administered topically (ASR 14095). 

Count Day 0 7 14 21/22 28 35 42 49 56 
Untreated Controls 444 413 343 371 344 303 270 259 228 
Eprinomectin 250 
mcg/kg 

469 49 18 3 <1 9 <1 <1 <1 

Percent Efficacy - 88 95 >99 97 >99 >99 >99 >99 
Eprinomectin 500 
mcg/kg 

427 33 5 3 0 0 0 <1 0 

Percent Efficacy - 92 99 >99 100 100 100 >99 100 
Eprinomectin 750 
mcg/kg 

424 9 0 <1 0 0 0 <1 0 

Percent Efficacy - 98 100 >99 100 100 100 >99 100 

Table IV. A.2. Arithmetic mean C. bovis mite counts on cattle treated with 
eprinomectin administered topically (ASR 14098). 

Count Day -1/0 7 14 21/22 28 35 42 49 56 
Untreated 
Controls 

307 327 301 253 200 149 206 282 233 

Eprinomectin 
250 mcg/kg 

335 102 61 10 4 42 59 31 66 

Percent Efficacy - 69 80 96 98 72 71 89 72 
Eprinomectin 
500 mcg/kg 

377 94 3 <1 <1 0 0 0 0 

Percent Efficacy - 71 99 >99 >99 100 100 100 100 
Eprinomectin 
750 mcg/kg 

319 46 14 4 <1 4 0 <1 0 

Percent Efficacy - 86 96 99 >99 97 100 >99 100 

(v) Adverse Reactions: 

There were no adverse reactions to treatment. 

2. Dose Selection Against Lice 

(i) Type of Study: 

Dose selection in cattle with infestations of lice. One study was conducted 
(ASR 14150). 

(ii) Investigator 

Dr. L. L. Smith 
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Smith Research and Development 
Lodi, Wisconsin 53555 
USA 

(iii) General Design 

1. Purpose: To determine the optimal dose level of eprinomectin against 
infestations of lice. 

2. Animals: Twenty-four beef crossbred calves aged 3 to 8.5 months and 
weighing 96 to 253 kg. 

3. Housing: Individual stanchions. 

4. Infestations: All cattle were carrying natural lice infestations confirmed by 
pretreatment counts in selected sites. 

5. Dosage Form: Non-aqueous solution containing 2.5, 5 or 7.5 mg 
eprinomectin per ml. 

6. Route of Administration: Topical application along the backline from 
withers to tailhead. 

7. Doses: 250, 500 or 750 mcg eprinomectin per kg body weight 
administered once on Day 0. 

8. Controls: Control animals were untreated. 

9. Test Duration: Final lice counts were made 56 days after treatment. 

10. Pertinent Parameters Measured: Lice counts and identification to species 
in eight pre-selected sites on each animal at approximately weekly 
intervals. 

(iv) Results: 

No live lice were found on any eprinomectin-treated animal after treatment. 
Lice numbers were maintained on control animals through Day 28 but 
decreased thereafter. The results are summarized in Tables IV.A.3. and 
IV.A.4. 

Table IV. A.3. Arithmetic mean Solenopotes capillatus counts on cattle treated 
with eprinomectin administered topically (ASR 14150). 

Count Day -1 7 14 21 28 
Untreated Controls 699 746 552 544 449 
Eprinomectin 250 mcg/kg 854 0 0 0 0 
Percent Efficacy - 100 100 100 100 
Eprinomectin 500 mcg/kg 882 0 0 0 0 
Percent Efficacy - 100 100 100 100 
Eprinomectin 750 mcg/kg 688 0 0 0 0 
Percent Efficacy - 100 100 100 100 
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Table IV. A.4. Arithmetic mean Damalinia bovis counts on cattle treated with 
eprinomectin administered topically (ASR 14150). 

Count Day -1 7 14 21 28 35 
Untreated Controls 506 542 867 548 392 177 
Eprinomectin 250 mcg/kg 370 0 0 0 0 0 
Percent Efficacy - 100 100 100 100 100 
Eprinomectin 500 mcg/kg 297 0 0 0 0 0 
Percent Efficacy - 100 100 100 100 100 
Eprinomectin 750 mcg/kg 406 0 0 0 0 0 
Percent Efficacy - 100 100 100 100 100 

(v) Adverse Reactions: 

There were no adverse reactions to treatment 

3. Dose Selection Against Endoparasites 

(i) Type of Study: 

Dose selection in cattle with infections of gastrointestinal and pulmonary 
nematodes. Two studies are summarized (ASR 13953 and ASR 14000). 

(ii) Investigators: 

ASR 13953 
Dr. S. R. Pitt 
Merck Research Laboratories 
Highfield Farm 
Hertford SG 138QJ, UK 

ASR 14000 
Dr. J. C. Williams 
Louisiana State University 
Baton Rouge, LA 70803 
USA 

(iii) General Design: 

1. Purpose: To determine the optimal dose level of eprinomectin against 
infections of gastrointestinal and pulmonary nematodes including inhibited 
Ostertagia ostertagi L4 

2. Animals: Fifty-one Friesian and crossbred beef calves aged 7 to 10 months 
and weighing 149 to 248 kg. There were 24 calves used in ASR 13953 and 
27 calves used in ASR 14000. 

3. Housing: Tethered in individual pens. 

4. Infections: In ASR 13953 the calves were helminth free as demonstrated 
by fecal nematode egg counts. Infective third-stage nematode larvae (L3) 
were administered to each calf on Day -28 and calves were assumed to be 
carrying adult nematode infections at the time of treatment. In ASR 
14000, three calves were necropsied before treatment to confirm that the 
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animals were carrying natural nematode infections including inhibited L4 
(IL4) O. ostertagi. 

5. Dosage Form: Non-aqueous solution containing 1.25, 2.5 or 5 mg 
eprinomectin per ml. 

6. Route of Administration: Topical application along the baseline from 
withers to tailhead. 

7. Doses: 125, 250 or 500 mcg eprinomectin per kg body weight 
administered once on Day 0. 

8. Controls: Control animals were untreated. 

9. Test Duration: Calves were necropsied for nematode recovery 14 to 16 
days after treatment. 

10. Pertinent Parameters Measured: Counts of nematodes recovered from the 
gastrointestinal and pulmonary tracts. 

(iv) Results: 

Efficacy was >90% against O. ostertagia including IL4, T. axei, C. oncophora, 
N. helvetianus and D. viviparus at the 250 and 500 mcg per kg body weight 
dose levels. The results are summarized in Tables IV.A.5. and IV.A.6. 

Table IV. A.5. Arithmetic mean nematode counts from cattle treated with 
eprinomectin administered topically (ASR 13953). 

Nematode 
(Adult) 

Control Eprinomectin 
(mcg/kg) 
125 

Eprinomectin 
(mcg/kg) 
250 

Eprinomectin 
(mcg/kg) 
500 

Ostertagia 
ostertagi 

4460 0 
100% 

0 
100% 

0 
100% 

Trichostrongylus 
axei 

2490 283 
89% 

3 
>99% 

3 
>99% 

Cooperia 
oncophora 

4977 1257 
75% 

360 
93% 

57 
99% 

Nematodirus 
helvetianus 

1560 67 
96% 

0 
100% 

0 
100% 

Dictyocaulus 
viviparus 

52 0 
100% 

0 
100% 

0 
100% 

Table IV. A.6. Arithmetic mean nematode counts from cattle treated with 
eprinomectin administered topically (ASR 14000). 

Nematode 
(Adult) 

Control Eprinomectin 
(mcg/kg) 125 

Eprinomectin 
(mcg/kg) 250 

Eprinomectin 
(mcg/kg) 500 

Ostertagia 
ostertagi(Adult) 

18920 0 
100% 

18 
>99% 

0 
100% 

Ostertagia 
ostertagi (IL4) 

60884 23493 
61% 

838 
99% 

309 
>99% 
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(v) Adverse Reactions: 

There were no adverse reactions to treatment. 

4. Additional Dose Selection Studies 

Six additional dose selection studies were conducted, five against endoparasites, 
L4 and adult stages, (ASR 14018, 14134, 14145, 14165 and 14256) and one 
against lice (ASR 14096), with similar results to those presented above. Since the 
results duplicated those already presented, individual study summaries were not 
included. 

5. Conclusions 

Chorioptes bovis is the dose limiting parasite. Although there was high efficacy 
against C. bovis mites at the 250 mcg/kg body weight dose level, infestations 
recurred in some animals within the eight-week observation period of the studies. 
The 500 mcg/kg dose level showed optimal efficacy against C. bovis mites and 
was also effective against the other endo- and ectoparasite species examined. 

B. Dose Confirmation 

Each claim is supported by data from at least two studies in which cattle were 
treated with eprinomectin administered topically at 500 mcg per kg body weight. The 
commercial formulation was used in all studies. 

1. Dose Confirmation Against Mites 

(i) Type of Study: 

Dose confirmation in cattle with infestations of C. bovis or Sarcoptes scabiei 
mites. There were four studies with C. bovis (ASR 14432, ASR 15067, ASR 
15072 and ASR 15076) and two studies with S. scabiei (ASR 14115 and ASR 
14608). 

(ii) Investigators: 

ASR 14432 
Dr. J. A. Hair 
Nu-Era Farms 
Stillwater, OK 74074 
USA 

ASR 15072 
Dr. K. E. Sterner 
821 N. Jefferson St. 
Ionia, MI 48846 
USA 

ASR 14608 
Dr. A. Villeneuve 
University of Montreal 
St-Hyacinthe, Quebec 
Canada 
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ASR 15067 
Dr. R. E. Schmidt 
106 Meadow Street 
Lodi, WI 53555 
USA 

ASR 15076 
Dr. D. Bowman 
Cheri-Hill R&D 
Stanwood, MI 49346 
USA 

ASR 14115 
Dr. E. Kutzer 
University of Vienna 
A-1030 Vienna 
Austria 

(iii) General Design: 

1. Purpose: To confirm the efficacy of eprinomectin administered topically at 
500 mcg/kg against infestations of C. bovis or S. scabiei mites. 

2. Animals: One hundred and eight cattle. Sixteen or 20 adult Holstein cows 
weighing 419 to 791 kg were used in each of the studies with C. bovis. 
Sixteen or 20, Fleckvieh, Braunvieh or Holstein cattle aged from 3 
months to adult and weighing 127 to 912 kg were used in each of the 
studies with S. scabiei. 

3. Housing: Individual stanchions, tie stalls or pens. 

4. Infestations: In the trials with C. bovis and in one trial with S. scabiei 
(ASR 14608), the cattle were carrying natural mite infestations. In the 
remaining trial with S. scabiei, infestations were induced by application of 
mites at selected times before treatment. All infestations were confirmed 
by pretreatment skin scrapings. 

5. Dosage Form: Non-aqueous solution containing 5 mg eprinomectin per 
ml. 

6. Route of administration: Topical application along the backline from 
withers to tailhead. 

7. Dose: 500 mcg eprinomectin per kg body weight administered once on 
Day 0. 

8. Controls: Topical vehicle administered at 1 ml per 10 kg body weight. 

9. Test Duration: Final skin scrapings were taken 28 or 56/57 days after 
treatment. 

10. Pertinent Parameters Measured: Mite counts in skin scrapings collected 
from two, four or six sites on each animal at approximately weekly 
intervals 
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(iv) Results: 

Cattle treated with eprinomectin had fewer mites than control cattle at each 
post-treatment observation. The results of each study are summarized in 
Tables IV.B.1. to IV.B.6. 

Table IV. B.1. Arithmetic mean C. bovis mite counts on cattle treated with 
eprinomectin administered topically at 500 mcg/kg (ASR 14432). 

Count Day -1/0 7/8 14/15 21 28 35 42 49 56 
Controls 198 426 237 163 191 219 60 58 111 
Eprinomectin 500 
mcg/kg 

191 0 0 0 0 0 0 0 0 

% Efficacy - 100 100 100 100 100 100 100 100 

Table IV. B.2. Arithmetic mean C. bovis mite counts on cattle treated with 
eprinomectin administered topically at 500 mcg/kg (ASR 15067). 

Count Day -1 7 14 21 28 35 42 49 56 
Controls 296 330 375 519 310 237 290 299 388 
Eprinomectin 
500 mcg/kg 

171 52 28 39 2 2 3 0 0 

% Efficacy - 84 93 93 >99 >99 99 100 100 

Table IV. B.3. Arithmetic mean C. bovis mite counts on cattle treated with 
eprinomectin administered topically at 500 mcg/kg (ASR 15072). 

Count Day -3 7 14 21 28 35 42 49 56 
Controls 311 66 481 302 457 1461 1169 741 465 
Eprinomectin 
500 mcg/kg 

317 0 0 0 0 0 0 0 0 

% Efficacy - 100 100 100 100 100 100 100 100 

Table IV. B.4. Arithmetic mean C. bovis mite counts on cattle treated with 
eprinomectin administered at 500 mcg/kg (ASR 15076). 

Count Day -2 7 14 21 28 35 42 49 56 
Controls 1056 2702 3002 3111 1674 2383 1569 1445 661 
Eprinomectin 
500 mcg/kg 

1353 39 8 7 <1 1 0 <1 0 

% Efficacy - 99 >99 >99 >99 >99 100 >99 100 

Table IV. B.5. Arithmetic mean S. scabiei mite counts on cattle treated with 
eprinomectin administered topically at 500 mcg/kg (ASR 14115). 

Count Day -1 7 14 21 27/28 35 42 48/49 56/57 
Controls 262 451 421 775 1008 1473 1594 3162 3101 
Eprinomectin 
500 mcg/kg 

150 30 <1 0 0 0 0 0 0 

% Efficacy - 93 >99 100 100 100 100 100 100 
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Table IV. B.6. Arithmetic mean S. scabiei mite counts on cattle treated with 
eprinomectin administered topically at 500 mcg/kg (ASR 14608). 

Count Day -1 7 14 21 28 
Controls 85 73 48 44 47 
Eprinomectin 77 <1 0 <1 0 
500 mcg/kg - >99 100 >99 100 

(v) Adverse Reactions: 

Two control animals and two eprinomectin-treated animals died or were 
removed from studies for non-trial related reasons. There were no adverse 
reactions to treatment. 

2. Dose Confirmation Against Lice 

(i) Type of Study: 

Dose confirmation in cattle with biting and/or sucking lice. There were six 
studies (ASR 14273, ASR 14274, ASR 14362, ASR 14366, ASR 14367 and 
ASR 14375). 

(ii) Investigators: 

ASR 14273 
Dr. J. A. Hair 
Nu-Era Research Farms 
Stillwater, OK 74074 
USA 

ASR 14362 
Dr. J. E. Lloyd 
University of Wyoming 
Laramie, WY 82071 
USA 

ASR 14367 and 14375 
Dr. J. E. Holste 
Merck Research Laboratories 
Fulton, MO 65251 
USA 

ASR 14274 
Dr. J. L. Lancaster 
3076 N. Lancaster Lane 
Fayetteville, AR 72703 
USA 

ASR 14366 
Dr. L. L. Smith 
Smith Research and Development 
Lodi, WI 53555 
USA 
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(iii) General Design: 

1. Purpose: To confirm the efficacy of eprinomectin administered topically at 
500 mcg/kg against infestations of biting and sucking lice. 

2. Animals: Ninety-six cattle. Sixteen Holstein or beef crossbred calves aged 
5 to 12 months and weighing 113 to 338 kg were used in each study. 

3. Housing: Individual pens. In one trial (ASR 14273) the pens were 
outdoors exposed to climatic conditions. 

4. Infestations: All cattle were carrying natural lice infestations confirmed by 
pretreatment counts in selected sites. 

5. Dosage Form: Non-aqueous solution containing 5 mg eprinomectin per 
ml. 

6. Route of Administration: Topical application along the backline from 
withers to tailhead. 

7. Dose: 500 mcg eprinomectin per kg body weight administered once on 
Day 0. 

8. Controls: Topical vehicle administered at 1 ml per 10 kg body weight. 

9. Test Duration: Final lice counts were made 56 days after treatment. 

10. Pertinent Parameters Measured: Lice counts and identification to species 
in six, seven or nine preselected sites on each animal at approximately 
weekly intervals. 

(iv) Results: 

Cattle treated with eprinomectin had fewer lice than control cattle at each 
posttreatment observation. The results to 28 days are summarized in Tables 
IV.B.7. to IV.B.12. Data collected beyond 28 days was not used in the 
determination of efficacy against lice. 

Table IV. B.7. Arithmetic mean lice counts on cattle treated with eprinomectin 
administered topically at 500 mcg/kg (ASR 14273). 

Lice Species Count Day -1 7 14 21 28 
Linognathus 
vituli 

Control 52 51 20 9 13 
Eprinomectin 500 
mcg/kg 

40 0 0 0 0 

% Efficacy - 100 100 100 100 
Solenopotes 
capillatus 

Control 679 486 492 559 664 
Eprinomectin 500 
mcg/kg 

694 0 0 0 0 

% Efficacy - 100 100 100 100 
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Table IV. B.8. Arithmetic mean lice counts on cattle treated with eprinomectin 
administered topically at 500 mcg/kg (ASR 14274). 

Lice Species Count Day 0 7 14 21 28 
Linognathus 
vituli 

Control 51 37 34 27 25 
Eprinomectin 500 
mcg/kg 

68 0 0 0 0 

% Efficacy - 100 100 100 100 
Damalinia 
bovis 

Control 14 16 9 15 12 
Eprinomectin 500 
mcg/kg 

24 0 0 0 0 

% Efficacy - 100 100 100 100 

Table IV. B.9. Arithmetic mean lice counts on cattle treated with eprinomectin 
administered topically at 500 mcg/kg (ASR 14362). 

Lice Species Count Day -1 7 14 21 28 
Linognathus 
vituli 

Control 49 73 74 68 66 
Eprinomectin 500 
mcg/kg 

26 1 1 0 0 

% Efficacy - 98.5 98.8 100 100 
Damalinia 
bovis 

Control 34 32 28 49 72 
Eprinomectin 500 
mcg/kg 

32 2 3 0 0 

% Efficacy - 92.9 91.1 100 100 
Haematopinus 
eurysternus 

Control 54 47 51 46 54 
Eprinomectin 500 
mcg/kg 

33 2 1 0 0 

% Efficacy - 96.3 97.3 100 100 

Table IV. B.10. Arithmetic mean lice counts on cattle treated with eprinomectin 
administered topically at 500 mcg/kg (ASR 14366). 

Lice Species Count Day -1 7 14 21 28 
Linognathus 
vituli 

Control 46 45 49 34 18 
Eprinomectin 500 
mcg/kg 

28 0 0 0 0 

% Efficacy - 100 100 100 100 
Damalinia 
bovis 

Control 70 84 55 77 38 
Eprinomectin 500 
mcg/kg 

170 0 0 0 0 

% Efficacy - 100 100 100 100 
Haematopinus 
eurysternus 

Control 227 301 343 385 505 
Eprinomectin 500 
mcg/kg 

324 0 0 0 0 

% Efficacy - 100 100 100 100 
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Table IV. B.11. Arithmetic mean lice counts on cattle treated with eprinomectin 
administered topically at 500 mcg/kg (ASR 14367). 

Lice Species Count Day 0 7 14 21 28 
Damalinia 
bovis 

Control 248 127 130 148 272 
Eprinomectin 500 mcg/kg 183 0 0 0 0 
% Efficacy - 100 100 100 100 

Table IV. B.12. Arithmetic mean lice counts on cattle treated with eprinomectin 
administered topically at 500 mcg/kg (ASR 14375). 

Lice Species Count Day 0 7 14 21 28 
Linognathus 
vituli 

Control 136 155 116 81 30 
Eprinomectin 500 mcg/kg 123 0 0 0 0 
% Efficacy - 100 100 100 100 

Solenopotes 
capillatus 

Control 365 631 360 194 147 
Eprinomectin 500 mcg/kg 539 0 0 0 0 
% Efficacy - 100 100 100 100 

(v) Adverse Reactions: 

There were no adverse reactions to treatment. 

3. Dose Confirmation Against Cattle Grubs 

(i) Type of Study: 

Dose confirmation in cattle with infestations of Hypoderma lineatum and 
Hypoderma bovis. There were four studies (ASR 13976, ASR 14154, ASR 
14359 and ASR 14360). 

(ii) Investigators: 

ASR 14154 
Dr. D. D. Colwell 
Agriculture Canada 
Lethbridge, Alberta 
Canada 

ASR 14360 
Dr. J. E. Lloyd 
University of Wyoming 
Laramie, WY 
USA 

ASR 14359 
Dr. J. E. Holste 
Merck Research Laboratories 
Fulton, MO 
USA 

ASR 13976 
Dr. N.P.M. Pinkall 
Merck Research Laboratories
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Highfield Farm 
Hertford SG 138QJ, UK 

(iii) General Design: 

1. Purpose: To confirm the efficacy of eprinomectin administered topically at 
500 mcg/kg against first larval stage (L1) and second/third larval stage 
(L2/L3) H. lineatum and H. bovis. 

2. Animals: One hundred and twelve calves. Thirty or 36 crossbred calves 
aged 7 to 9 months and weighing 126 to 274 kg were used in studies ASR 
14154, 14359 and 14360. Sixteen Montbeliard calves aged 17 to 18 
months and weighing 316 to 468 kg were used in study ASR 13976. 

3. Housing: Individual or group pens. In ASR 13976 cattle were housed in 
group pens throughout the study. In two trials, ASR 14154 and 14360, 
cattle were housed in individual pens throughout the study. In ASR 14359, 
cattle were housed on a group pasture from Day 56 to Day 98 and in 
individual pens at other times. 

4. Infestations: In all studies the calves were assumed to be carrying 
Hypoderma spp infestations based on a history of exposure. In two 
studies (ASR 13976 and ASR 14154) the calves were also tested for 
Hypoderma spp antibodies using an ELISA test. 

5. Dosage Form: Non-aqueous solution containing 5 mg eprinomectin per ml. 

6. Route of Administration: Topical application along the backline from 
withers to tailhead. 

7. Doses: 500 mcg eprinomectin per kg body weight administered once on 
Day 0 when larvae were at the L1 stage (Treatment Group 2) or once 
between Days 31 and 102 when larvae were at the L2/L3 stage 
(Treatment Group 3). In ASR 13976 there was only one eprinomectin-
treated group with treatment administered when larvae were at the L2/L3 
stage. 

8. Controls: Control animals were untreated. 

9. Test Duration: Last observations were made 122 to 168 days after the 
first treatments were administered (Day 0), except for ASR 13976 where 
last observations were made 72 days after treatment. 

10. Pertinent Parameters Measured: Counts of Hypoderma spp lesions at 
regular intervals until all lesions had resolved. All emerging larvae were 
identified to the species level. 

(iv) Results: 

Cattle treated with eprinomectin when Hypoderma spp were at the L1 stage 
had fewer larvae emerging than control animals. Efficacy against L1 was 
100% in all studies. In cattle treated when Hypoderma spp were at the L2/L3 
stage, resolution of lesions took longer in the control group compared with 
the eprinomectin-treated group. The results for each study are summarized in 
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Tables IV.B.13. to IV.B.16. Studies ASR 14154, 14359 and 14360 provided 
pivotal data for H. lineatum, which was identified in at least eight control 
animals in each of these studies. Studies ASR 13976 and 14360 provided 
pivotal data for H. bovis which was identified in at least eight control animals 
in each study. 

Table IV. B.13. Arithmetic mean Hypoderma spp. lesion counts and % efficacy 
on cattle treated with eprinomectin administered topically at 500 mcg/kg 
(ASR 13976). 

Count Week 1 2 3 4 5 6 7 8 9 10 
Mean Trt 1 Control 16.25 16.08 12.88 10.00 7.50 6.04 4.75 3.25 0.83 0.19 
Mean Trt 3 
Eprinomectin, L2/3/ % 
Efficacy 

18.25/ 
NA 

16.92/ 
0.0 

1.38/ 
89.3 

0.92/ 
90.8 

0/ 
100 

0/ 
100 

0/ 
100 

0/ 
100 

0/ 
100 

0/ 
100 

Table IV. B.14. Arithmetic mean Hypoderma spp. lesion counts and % efficacy 
on cattle treated with eprinomectin administered topically at 500 mcg/kg 
(ASR 14154). 

Count Week 1 2 3 4 5 6 7 8 9 10 11 12 
Mean Trt 1 
Control 

14.0 16.1 19.8 19.2 22.1 21.6 20.9 16.5 11.1 6.1 3.5 0.6 

Mean Trt 2 
Eprinomectin, 
L1/ % 
Efficacy 

0/ 
100 

0/ 
100 

0/ 
100 

0/ 
100 

0/ 
100 

0/ 
100 

0/ 
100 

0/ 
100 

0/ 
100 

0/ 
100 

0/ 
100 

0/ 
100 

Mean Trt 3 
Eprinomectin 
L2/3/ % 
Efficacy 

14.6/ 
NA 

7.5/ 
53.1 

0.8/ 
96.2 

0/ 
100 

0/ 
100 

0/ 
100 

0/ 
100 

0/ 
100 

0/ 
100 

0/ 
100 

0/ 
100 

0/ 
100 

Table IV. B.15. Arithmetic mean Hypoderma spp. lesion counts and % efficacy 
on cattle treated with eprinomectin administered topically at 500 mcg/kg 
(ASR 14359). 

Count Week 1 2 3 4 5 6 7 8 9 10 
Mean Trt 1 
Control 

5.7 6.7 7.1 6.2 4.8 3.9 3.9 2.5 1.8 0.8 

Mean Trt 2 
Eprinomectin, 
L1/ % 
Efficacy 

0/100 0/100 0/100 0/100 0/ 
100 

0/ 
100 

0/ 
100 

0/ 
100 

0/ 
100 

0/ 
100 

Mean Trt 3 
Eprinomectin 
L2/3/ % 
Efficacy 

6.3/ 
NA 

4.1/ 
39.0 

0.8/ 
89.2 

0.2/ 
97.3 

0/ 
100 

0/ 
100 

0/ 
100 

0/ 
100 

0/ 
100 

0/ 
100 
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Table IV. B.16. Arithmetic mean Hypoderma spp. lesion counts and % efficacy 
on cattle treated with eprinomectin administered topically at 500 mcg/kg 
(ASR 14360). 

Count Week 1 2 3 4 5 6 7 8 9 10 11 12 13 14 

Mean Trt 1 
Control 

12.5 13.8 16.0 16.2 15.8 17.0 15.7 13.0 9.9 8.4 6.1 5.2 3.3 1.2 

Mean Trt 2 
Eprinomectin, 
L1/ % Efficacy 

0/100 0/100 0/100 0/100 0/ 
100 

0/ 
100 

0/ 
100 

0/ 
100 

0/ 
100 

0/ 
100 

0/ 
100 

0/ 
100 

0/ 
100 

0/ 
100 

Mean Trt 3 
Eprinomectin 
L2/3/ % 
Efficacy 

5.3/ 
NA 

0/ 
100 

0/ 
100 

0/ 
100 

0/ 
100 

0/ 
100 

0/ 
100 

0/ 
100 

0/ 
100 

0/ 
100 

0/ 
100 

0/ 
100 

0/ 
100 

0/ 
100 

(v) Adverse Reactions: 

There were no adverse reactions to treatment. 

4. Dose Confirmation Against Hornfly 

Types of Studies: Dose confirmation in cattle with infestations of Haematobia 
irritans. There was one pen study (ASR 14276) in which animals were housed in 
individual pens. There were three studies (ASR 14439, ASR 14538 and ASR 
14545) in which animals were housed by treatment groups at pasture. 

(i) Pen Study 

(a) Investigator: 

Dr. R. K. Fulton 
Merck Research Laboratories 
Springdale, Arkansas 72766 
USA 

(b) General Design: 

1. Purpose: To confirm the efficacy of eprinomectin administered 
topically at 500 mcg/kg against H. irritans. 

2. Animals: Twelve Holstein cattle aged 7 to 10 months and weighing 
157 to 185 kg. 

3. Housing: Individual stanchions in individual environmentally 
controlled rooms during fly challenge periods (48 hours). Animals 
were housed in individual stalls between fly challenge periods. 

4. Infestations: Each animal was challenged with 200 flies before 
treatment and then at 7-day intervals from the day of treatment 
(Day 0) through Day 28. 

5. Dosage Form: Non-aqueous solution containing 5 mg eprinomectin 
per ml. 
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6. Route of Administration: Topical application along the backline from 
withers to tailhead. 

7. Dose: 500 mcg eprinomectin per kg body weight administered once 
on Day 0. 

8. Controls: Topical vehicle administered at 1 ml per 10 kg body 
weight. 

9. Test Duration: Last fly challenge was made 28 days after treatment. 

10. Pertinent Parameters Measured: Counts of live flies recovered 48 
hours after challenge. 

(c) Results: 

Cattle treated with eprinomectin had fewer H. irritans than control cattle 
from Day 0 to Day 21. Efficacy of greater than 98% was obtained 
through Day 14. The results are summarized in Table IV.B.17. 

Table IV. B.17. Arithmetic mean H. irritans counts on cattle treated with 
eprinomectin administered topically at 500 mcg/kg (ASR 14276). 

Count Day -7 0 7 14 21 28 
Controls 159 134 160 139 170 185 
Eprinomectin 500 mcg/kg 167 0 <1 2 58 142 
% Efficacy - 100 >99 98.7 65.8 23.7 

(d) Adverse Reactions: 

There were no adverse reactions to treatment. 

(i) Dose Confirmation Against Hornfly - Pasture Studies 

(a) Type of Study: 

Dose confirmation in cattle with infestations of H. irritans. There were 
three studies (ASR 14439, ASR 14538 and ASR 14545) in which animals 
were housed by treatment groups at pasture. 

(b) Investigators: 

ASR 14439 
Dr. H. G. Kinzer 
5065 Ocotillo 
Las Cruces, NM 
USA 

ASR 14545 
Dr. R. D. Hall 
University of Missouri 
Columbia, MO 65201 
USA 

ASR 14538
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Dr. M. J. Kennedy 
Symbiotica Research and Publication 
Edmonton, Alberta T6J 6G8 
Canada 

(c) General Design: 

1. Purpose: To confirm the efficacy of eprinomectin administered 
topically at 500 mcg/kg against H. irritans. 

2. Animals: Sixty cattle. Twenty Holstein or crossbred cattle aged from 
14 months to adult and weighing 208 to 787 kg were used in each 
study. 

3. Housing: Each treatment group was housed in a separate paddock at 
least 500 yards from each other and from other cattle. 

4. Infestations: Cattle were exposed to natural infestation with H. 
irritans. 

5. Dosage Form: Non-aqueous solution containing 5 mg eprinomectin 
per ml. 

6. Route of Administration: Topical application along the backline from 
withers to tailhead. 

7. Dose: 500 mcg eprinomectin per kg body weight administered once 
on Day 0. 

8. Controls: Topical vehicle administered at 1 ml per 10 kg body weight. 

9. Test Duration: Last fly counts were made 21 or 27/28 days after 
treatment. 

10. Pertinent Parameters Measured: Counts of H. irritans on each animal 
on Days 0, 3 or 5, 6/7, 13/14, 20/21 and 27/28. 

(d) Results: 

Efficacy was >90% on Day 6/7 but declined thereafter. The results are 
summarized in Tables IV.B.18. to IV.B.20. 

Table IV. B.18. Arithmetic mean H. irritans counts on cattle treated with 
eprinomectin administered topically at 500 mcg/kg (ASR 14439). 

Count Day 0 3 6 13 20 27 
Controls 966 1068 1503 981 485 581 
Eprinomectin 500 mcg/kg 793 8 33 419 446 590 
% Efficacy - >99 97.8 57.3 8.1 0 
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Table IV. B.19. Arithmetic mean H. irritans counts on cattle treated with 
eprinomectin administered topically at 500 mcg/kg (ASR 14538). 

Count Day 0 5 7 14 21 28 
Controls 62 17 40 42 71 146 
Eprinomectin 500 mcg/kg 90 0 3 12 77 220 
% Efficacy - 100 92.7 72.4 0 0 

Table IV. B.20. Arithmetic mean H. irritans counts on cattle treated with 
eprinomectin administered topically at 500 mcg/kg (ASR 14545). 

Count Day 0 3 7 14 21 
Controls 253 178 734 332 321 
Eprinomectin 500 mcg/kg 620 <1 10 171 185 
% Efficacy - >99 98.7 48.6 42.4 

(e) Adverse Reactions: 

There were no adverse reactions to treatment. 

(iii) Dose Confirmation Against Natural Endoparasite Infections 

(a) Type of Study: 

Dose confirmation in cattle with induced endoparasite infections. There 
were 15 studies (ASR 14146, ASR 14153, ASR 14162, ASR 14263, ASR 
14264, ASR 14356, ASR 14357, ASR 14364, ASR 14441, ASR 14549, 
ASR 14559, ASR 14707, ASR 14709, ASR 15078 and ASR 15186). Pivotal 
data were also obtained from the animals treated at the selected 
therapeutic dose level in three dose selection studies (ASR 14145, ASR 
14165 and ASR 14256). 

(b) Investigators: 

ASR 14145, 14146, 14165, 14357, 14707, 14709 
Dr. B. N. Kunkle 
Merck Research Laboratories 
Fulton, MO 65251 
USA 

ASR 14162 and 14356 
Dr. E. G. Johnson 
Johnson Research 
Parma, ID 83660 
USA 

ASR 14263 and 14264 
Dr. R. E. Plue 
Merck Research Laboratories 
Springdale, AR 72762 
USA 

ASR 14441 
Dr. J. A. Hair
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Nu-Era Research Farms 
Stillwater, OK 74074 
USA 

ASR 14559 
Dr. D. D. Bowman 
Cheri-Hill R&D 
Stanwood, MI 49346 
USA 

ASR 15186 
Dr. L. Cruthers 
Prof. Lab and Res. Services 
Corapeake, NC 27926 
USA 

ASR 14153 
Dr. J. A. DiPietro 
University of Illinois 
Urbana, IL 61801 
USA 

ASR 14256 
Dr. R. K. Fulton 
Merck Research Laboratories 
Springdale, AR 72762 
USA 

ASR 14364 
Dr. D. R. Thompson 
Merck Research Laboratories 
Fulton, MO 65251 
USA 

ASR 14549 
Dr. J. E. Holste 
Merck Research Laboratories 
Fulton, MO 65251 
USA 

ASR 15078 
Dr. A. Paul 
University of Illinois 
Urbana, IL 61801 
USA 

(c) General Design: 

1. Purpose: To confirm the efficacy of eprinomectin administered 
topically at 500 mcg/kg against induced endoparasite infections. 

2. Animals: The studies included 149 cattle treated with eprinomectin at 
the selected therapeutic dose level and 137 control cattle. Each study 
used 12, 16, 18 or 20 Holstein or crossbred cattle aged 3 to 12 
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months and weighing 78 to 335 kg. 

3. Housing: In 17 of the studies, animals were housed in individual pens 
or stanchions. In one study (ASR 14441) animals were penned 
together by treatment group. Two of the studies (ASR 14364 and ASR 
14441) included separate eprinomectin-treated groups housed 
indoors under shelter and outdoors exposed to prevailing climatic 
conditions. 

4. Infections: Infectious third-stage endoparasite larvae (L3) were 
administered to each animal at times before treatment selected to 
ensure that the majority of parasites were at either the L4 or the 
adult stage at the time of treatment. Bunostomum phlebotomum 
larvae were administered topically in the ear. Larvae of all other 
species were administered orally. The number of larvae and days of 
administration for each species are summarized in Table IV.B.21. 

Table IV. B.21. Approximate number of endoparasite L3 and days of 
administration in induced infection pivotal studies 

Parasite Number of 
Larvae 

Days before 
Treatment- 
Immature 

Days before 
Treatment- 
Adult 

Haemonchus placei 5000-7000 5-7 12-35 
Ostertagia ostertagi 3800-20000 5-7 21-35 
Trichostrongylus axei 400-20000 5-7 21-35 
Trichostrongylus colubriformis 15000-30000 5-7 21-35 
Cooperia oncophora 10000-20000 5-7 21-35 
Cooperia punctata 15000-20000 5-7 21-35 
Cooperia spp 11800-19000 5 30 
Nematodirus helvetianus 5700-10000 7-8 21-30 
Bunostomum phlebotomum 100-2000 17 56 
Oesophagostomum radiatum 100-2000 16-17 30-41 
Dictyocaulus viviparus 1000-6000 5-8 28-30 

5. Dosage Form: Non-aqueous solution containing 5 mg eprinomectin 
per ml. 

6. Route of Administration: Topical application along the backline from 
withers to tailhead. 

7. Dose: 500 mcg eprinomectin per kg body weight administered once 
on Day 0. 

8. Controls: Topical vehicle administered at 1 ml per 10 kg body weight. 

9. Test Duration: The animals were necropsied for nematode recovery 
between 14 and 28 days after treatment. 

10. Pertinent Parameters Measured: Counts of pulmonary and 
gastrointestinal nematodes in 5% to 100% aliquots of material 
recovered at necropsy. 

(d) Results: 
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Cattle treated with eprinomectin had fewer nematodes recovered 
compared with control animals. Nematode counts were reduced by >95% 
for each species and stage against which efficacy is claimed. The 
arithmetic mean nematode counts and percentage efficacy for each 
nematode species in each study are summarized in Tables IV.B.22. to 
IV.B.39. 

Table IV. B.22. Nematode count data from cattle treated with eprinomectin 
at 500 mcg/kg (ASR 14145). 

Nematode Stage 
Mean Count % 

Efficacy Control Eprinomectin 
Ostertagia ostertagi L4 8696 0 100 
Cooperia oncophora L4 5483 0 100 
Cooperia punctata L4 3909 0 100 
Cooperia surnabada L4 1778 0 100 
Nematodirus helvetianus L4 1190 0 100 
Bunostomum phlebotomum L4 90 0 100 
Oesophagostomum radiatum L4 197 0 100 
Dictyocaulus viviparus L4 361 0 100 

Table IV. B.23. Nematode count data from cattle treated with 
eprinomectin at 500 mcg/kg (ASR 14146). 

Nematode Stage 
Mean Count % 

Efficacy Control Eprinomectin 
Haemonchus placei L4 203 0 100 
Ostertagia ostertagi L4 8863 0 100 
Trichostrongylus axei L4 2698 0 100 
Oesophagostomum radiatum L4 43 0 100 
Dictyocaulus viviparus L4 131 0 100 

Table IV. B.24. Nematode count data from cattle treated with eprinomectin 
at 500 mcg/kg (ASR 14153). 

Nematode Stage 
Mean Count % 

Efficacy Control Eprinomectin 
Haemonchus placei L4 1124 0 100 
Ostertagia ostertagi L4 7355 0 100 
Trichostrongylus axei L4 7657 <1 >99 
Trichostrongylus colubriformis L4 3155 1 >99 
Cooperia oncophora L4 7400 3 >99 
Cooperia punctata L4 16281 3 >99 
Nematodirus helvetianus L4 1237 1 >99 
Oesophagostomum radiatum L4 175 0 100 
Dictyocaulus viviparus L4 34 0 100 



Freedom of Information Summary
NADA 141-079
Page 24 of 72

Table IV. B.25. Nematode count data from cattle treated with eprinomectin 
at 500 mcg/kg (ASR 14162). 

Nematode Stage 
Mean Count % 

Efficacy Control Eprinomectin 
Ostertagia ostertagi L4 5005 30 >99 
Trichostrongylus axei L4 780 0 100 
Cooperia oncophora L4 2448 0 100 
Cooperia punctata L4 4798 0 100 
Cooperia surnabada L4 639 0 100 
Oesophagostomum radiatum L4 135 0 100 
Dictyocaulus viviparus L4 738 20 97.3 

Table IV. B.26. Nematode count data from cattle treated with eprinomectin 
at 500 mcg/kg (ASR 14165). 

Nematode Stage 
Mean Count % 

Efficacy Control Eprinomectin 
Ostertagia ostertagi Adult 11498 0 100 
Trichostrongylus axei Adult 9600 0 100 
Trichostrongylus colubriformis Adult 4692 0 100 
Nematodirus helvetianus L4 1227 0 100 
Oesophagostomum radiatum Adult 184 0 100 
Dictyocaulus viviparus Adult 170 0 100 

Table IV. B.27. Nematode count data from cattle treated with eprinomectin 
at 500 mcg/kg (ASR 14256). 

Nematode Stage 
Mean Count % 

Efficacy Control Eprinomectin 
Haemonchus placei L4 353 0 100 
Cooperia punctata L4 17780 1 >99 

Table IV. B.28. Nematode count data from cattle treated with eprinomectin 
at 500 mcg/kg (ASR 14263). 

Nematode Stage 
Mean Count % 

Efficacy Control Eprinomectin 
Haemonchus placei L4 886 0 100 
Ostertagia ostertagi L4 11200 0 100 
Trichostrongylus axei L4 1758 0 100 
Trichostrongylus colubriformis L4 670 0 100 
Oesophagostomum radiatum L4 249 0 100 
Dictyocaulus viviparus L4 10 0 100 
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Table IV. B.29. Nematode count data from cattle treated with eprinomectin 
at 500 mcg/kg (ASR 14264). 

Nematode Stage 
Mean Count % 

Efficacy Control Eprinomectin 
Haemonchus placei Adult 857 0 100 
Ostertagia ostertagi Adult 7097 3 >99 
Ostertagia ostertagi L4 93 0 100 
Trichostrongylus axei Adult 1593 0 100 
Cooperia oncophora Adult 2748 25 >99 
Cooperia punctata Adult 3141 0 100 
Cooperia surnabada Adult 1429 0 100 
Oesophagostomum radiatum Adult 191 0 100 

Table IV. B.30. Nematode count data from cattle treated with eprinomectin 
at 500 mcg/kg (ASR 14356). 

Nematode Stage 
Mean Count % 

Efficacy Control Eprinomectin 
Haemonchus placei Adult 1103 0 100 
Ostertagia ostertagi Adult 3775 13 >99 
Trichostrongylus axei Adult 625 0 100 
Cooperia oncophora Adult 1902 0 100 
Cooperia punctata Adult 5690 0 100 
Bunostomum phlebotomum Adult 43 0 100 
Oesophagostomum radiatum Adult 338 0 100 

Table IV. B.31. Nematode count data from cattle treated with eprinomectin 
at 500 mcg/kg (ASR 14357). 

Nematode Stage 
Mean Count % 

Efficacy Control Eprinomectin 
Haemonchus placei Adult 1100 0 100 
Ostertagia ostertagi Adult 4290 0 100 
Ostertagia ostertagi L4 175 0 100 
Trichostrongylus axei Adult 4038 0 100 
Cooperia oncophora Adult 592 2 >99 
Cooperia punctata Adult 1101 2 >99 
Cooperia surnabada Adult 525 2 >99 
Bunostomum phlebotomum Adult 16 0 100 
Oesophagostomum radiatum L4 410 0 100 
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Table IV. B.32. Nematode count data from cattle treated with eprinomectin 
at 500 mcg/kg with separate groups housed indoors and outdoors (ASR 
14364). 

Nematode Stage Housing 
Mean Count % 

Efficacy Control Eprinomectin 
Ostertagia ostertagi Adult Outdoor 2247 0 100 
Ostertagia ostertagi Adult Indoor - 0 100 
Ostertagia ostertagi L4 Outdoor 63 0 100 
Ostertagia ostertagi L4 Indoor - 0 100 
Trichostrongylus axei Adult Outdoor 1873 0 100 
Trichostrongylus axei Adult Indoor - 7 >99 

Table IV. B.33. Nematode count data from cattle treated with eprinomectin 
at 500 mcg/kg with separate groups housed indoors and outdoors (ASR 
14441). 

Nematode Stage Housing 
Mean Count % 

Efficacy Control Eprinomectin 
Ostertagia ostertagi Adult Outdoor 1576 <1 >99 
Ostertagia ostertagi Adult Indoor - <1 >99 
Cooperia oncophora Adult Outdoor 4207 190 95.5 
Cooperia oncophora Adult Indoor - 98 97.7 
Cooperia punctata Adult Outdoor 839 <1 >99 
Cooperia punctata Adult Indoor - 1 >99 
Oesophagostomum 
radiatum Adult Outdoor 27 0 100 
Oesophagostomum 
radiatum Adult Indoor - 0 100 

Table IV. B.34. Nematode count data from cattle treated with eprinomectin 
at 500 mcg/kg (ASR 14549). 

Nematode Stage 
Mean Count % 

Efficacy Control Eprinomectin 
Bunostomum phlebotomum L4 145 0 100 

Table IV. B.35. Nematode count data from cattle treated with eprinomectin 
at 500 mcg/kg (ASR 14559). 

Nematode Stage 
Mean Count % 

Efficacy Control Eprinomectin 
Bunostomum phlebotomum Adult 109 <1 >99 
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Table IV. B.36. Nematode count data from cattle treated with eprinomectin 
at 500 mcg/kg (ASR 14707). 

Nematode Stage 
Mean Count % 

Efficacy Control Eprinomectin 
Ostertagia ostertagi L4 1013 0 100 
Trichostrongylus axei L4 60 0 100 
Cooperia oncophora L4 1337 0 100 
Cooperia punctata L4 976 0 100 
Cooperia surnabada L4 305 0 100 
Nematodirus helvetianus L4 923 0 100 
Oesophagostomum 
radiatum L4 61 0 100 

Table IV. B.37. Nematode count data from cattle treated with eprinomectin 
at 500 mcg/kg (ASR 14709). 

Nematode Stage 
Mean Count % 

Efficacy Control Eprinomectin 
Nematodirus helvetianus L4 2135 3 >99 
Dictyocaulus viviparus L4 23 0 100 

Table IV. B.38. Nematode count data from cattle treated with eprinomectin 
at 500 mcg/kg (ASR 15078). 

Nematode Stage 
Mean Count % 

Efficacy Control Eprinomectin 
Trichostrongylus colubriformis Adult 6023 2 >99 
Dictyocaulus viviparus Adult 291 0 100 

Table IV. B.39. Nematode count data from cattle treated with eprinomectin 
at 500 mcg/kg (ASR 15186). 

Nematode Stage 
Mean Count % 

Efficacy Control Eprinomectin 
Bunostomum phlebotomum L4 76 0 100 
Dictyocaulus viviparus L4 <1 >99 

(e) Adverse Reactions: 

There were no adverse reactions to treatment. 

(iv)Dose Confirmation Against Natural Endoparasite Infections 

(a) Type of Study: 

Dose confirmation in cattle with natural endoparasite infections. There 
were four studies (ASR 14281, ASR 14374, ASR 14548 and ASR 14613). 
Pivotal data were also obtained from the animals treated at the selected 
therapeutic dose level in one dose selection study (ASR 14018). 

(b) Investigators: 
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ASR 14018 
Dr. J. A. Stuedemann 
USDA 
Watkinsville, GA 30677 
USA 

ASR 14374 
Dr. D. R. Thompson 
Merck Research Laboratories 
Fulton, MO 65251 
USA 

ASR 14613 
Dr. M. D. Drag 
Merck Research Laboratories 
Fulton, MO 65251 
USA 

ASR 14281 
Dr. T. A. Yazwinski 
University of Arkansas 
Fayetteville, AR 72701 
USA 

ASR 14548 
Dr. E. G. Johnson 
Johnson Research 
Parma, ID 83660 
USA 

(c) General Design: 

1. Purpose: To confirm the efficacy of eprinomectin administered topically 
at 500 mcg/kg against natural endoparasite infections. 

2. Animals: The studies included 37 cattle treated with eprinomectin at 
the selected therapeutic dose level and 37 control cattle. Four studies 
used 12 or 16 cattle 6 to 14 months old and weighing 96 to 267 kg at 
treatment. In two of these studies (ASR 14018 and 14281), the cattle 
were beef breeds and in the other two studies (ASR 14374 and 14548) 
they were Holsteins. The fifth study (ASR 14613) used 14 lactating 
Holstein cows aged 4 to 8 years and weighing 487 to 776 kg at the 
time of treatment. 

3. Housing: Individual pens or stanchions. 

4. Infections: Based on grazing history all animals were expected to be 
carrying natural nematode infections. In four studies infections were 
confirmed by fecal nematode egg counts before treatment. In the fifth 
study (ASR 14018), two animals from the herd were necropsied to 
confirm the presence of inhibited O. ostertagi larvae (IL4). In four 
studies, the animals were housed under conditions that precluded 
further nematode infection for at least 21 days before treatment. In 
the fifth study (ASR 14018), they were housed under these conditions 
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for 8 days before treatment. 

5. Dosage Form: Non-aqueous solution containing 5 mg eprinomectin per 
ml. 

6. Route of Administration: Topical application along the backline from 
withers to tailhead. 

7. Dose: 500 mcg eprinomectin per kg body weight administered once on 
Day 0. 

8. Controls: In four studies control animals were treated with topical 
vehicle administered at 1 ml per 10 kg body weight. In the fifth study 
(ASR 14018), the controls were untreated. 

9. Test Duration: The animals were necropsied for nematode recovery 
between 14 and 27 days after treatment. 

10. Pertinent Parameters Measured: Gastrointestinal and pulmonary 
nematodes in 5% to 100% aliquots of material recovered at necropsy. 

(d) Results: 

Cattle treated with eprinomectin had fewer nematodes recovered 
compared with control animals. Nematode counts were reduced by >98% 
for each species and stage against which efficacy is claimed. The 
arithmetic mean nematode counts and percentage efficacy for each 
nematode species in each study are summarized in Tables IV.B.40. to 
IV.B.44. 

Table IV. B.40. Nematode count data from cattle treated with 
eprinomectin at 500 mcg/kg (ASR 14018). 

Nematode Stage 
Mean Count % 

Efficacy Control Eprinomectin 
Haemonchus placei Adult 504 0 100 
Ostertagia ostertagi Adult 4760 0 100 
Ostertagia ostertagi L4 13630 0 100 
Trichostrongylus axei Adult 6127 0 100 
Cooperia oncophora Adult 2173 0 100 
Cooperia punctata Adult 1693 0 100 
Oesophagostomum radiatum Adult 25 0 100 
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Table IV. B.41. Nematode count data from cattle treated with 
eprinomectin at 500 mcg/kg (ASR 14281). 

Nematode Stage 
Mean Count % 

Efficacy Control Eprinomectin 
Ostertagia ostertagi Adult 5970 18 >99 
Ostertagia ostertagi L4 51 0 100 
Trichostrongylus axei Adult 362 0 100 
Cooperia oncophora Adult 2994 29 >99 
Cooperia punctata Adult 3530 1 >99 
Cooperia surnabada Adult 424 3 >99 
Nematodirus helvetianus Adult 3914 8 >99 
Nematodirus helvetianus L4 375 0 100 
Oesophagostomum radiatum Adult 86 0 100 
Trichuris spp Adult 73 1 98.6 

Table IV. B.42. Nematode count data from cattle treated with 
eprinomectin at 500 mcg/kg (ASR 14374). 

Nematode Stage 
Mean Count % 

Efficacy Control Eprinomectin 
Ostertagia ostertagi Adult 2795 0 100 
Cooperia oncophora Adult 832 13 98.4 
Trichuris spp Adult 105 <1 >99 

Table IV. B.43. Nematode count data from cattle treated with 
eprinomectin at 500 mcg/kg (ASR 14548). 

Nematode Stage 
Mean Count % 

Efficacy Control Eprinomectin 
Ostertagia ostertagi Adult 33 0 100 
Cooperia oncophora Adult 297 0 100 
Cooperia punctata Adult 734 0 100 
Cooperia surnabada Adult 55 0 100 
Nematodirus helvetianus Adult 168 0 100 
Dictyocaulus viviparus Adult 64 0 100 

Table IV. B.44. Nematode count data from cattle treated with 
eprinomectin at 500 mcg/kg (ASR 14613) 

Nematode Stage 
Mean Count % 

Efficacy Control Eprinomectin 
Ostertagia ostertagi Adult 1303 0 100 
Ostertagia ostertagi L4 744 0 100 
Trichostrongylus axei Adult 93 0 100 

(e) Adverse Reactions: 

There were no adverse reactions to treatment. 

(v) Dose Confirmation of Persistent Efficacy Against Dictyocaulus viviparous 

(a) Type of Study: 
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Dose confirmation to demonstrate control against Dictyocaulus viviparus 
for 21 days following treatment. There were two studies (ASR 14701 and 
ASR 15074). 

(b) Investigators: 

ASR 14701 
Dr. D. D. Bowman 
Cheri-Hill R&D 
Stanwood, MI 49346 
USA 

ASR 15074 
Dr. R. L. Sifferman 
Bradford Park Veterinary Hospital 
Springfield, MO 65804 
USA 

(c) General Design: 

To confirm the persistent efficacy of eprinomectin administered topically 
at 500 mcg/kg against D. viviparus. 

1. Animals: The studies included 28 cattle treated with eprinomectin and 
28 control cattle. In one study the cattle were Holsteins and in the 
other they were beef crossbred. The cattle were less than 6 months of 
age and weighed 51 to 104 kg at the time of treatment. 

2. Housing: The animals were housed in individual outdoor pens 
exposed to prevailing climatic conditions. 

3. Infections: Forty or 50 D. viviparus infectious L3 were administered to 
each animal once daily for 14 or 21 days after treatment. 

4. Dosage Form: Non-aqueous solution containing 5 mg eprinomectin 
per ml. 

5. Route of Administration: Topical application along the backline from 
withers to tailhead. 

6. Dose: 500 mcg eprinomectin per kg body weight administered once 
on Day 0. 

7. Controls: Control animals were untreated in one trial (ASR 14701) 
and were treated with topical vehicle administered at 1 ml per 10 kg 
body weight in the other trial (ASR 15074). 

8. Test Duration: The animals were necropsied for nematode recovery 
28 days after the last administration of larvae, that is, 42 or 49 days 
after treatment. 

9. Pertinent Parameters Measured: Number of D. viviparus recovered at 
necropsy. 

(d) Results: 
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Cattle treated with eprinomectin had fewer D. viviparus recovered than 
control cattle. D. viviparus counts were reduced by >94% in cattle 
challenged with infectious larvae for 14 days or for 21 days after 
treatment. The arithmetic mean D. viviparus counts and percentage 
efficacy from each study are summarized in Table IV.B.45. 

Table IV. B.45. Nematode count data for cattle treated with eprinomectin 
at 500 mcg/kg and challenged with D. viviparus L3 after treatment. 

Trial 
Challenge Interval 
(Days) 

Mean D. viviparous Count % 
Efficacy Control Eprinomectin 

14701 21 112 5 96.0 
15074 14 122 1 >99 
15074 21 156 9 94.4 

(e) Adverse Reactions: 

There were no adverse reactions to treatment. 

(vi)Effect of Weather 

(a) Type of Study: 

Confirmation of efficacy against internal parasites in cattle exposed to 
prevailing weather conditions or to simulated rainfall before or after 
treatment. There were six dose confirmation studies. Four of the studies 
provided pivotal data confirming therapeutic (ASR 14364 and ASR 
14441) or persistent (ASR 14701 and ASR 15074) efficacy. These studies 
are summarized in Sections IV.B.5 and IV.B.7, respectively. Additional 
data are provided by two corroborative studies (ASR 14384 [simulated 
rainfall] and 14385). 

(b) Investigators: 

ASR 14364 
Dr D.R. Thompson 
Merck Research Laboratories 
Fulton, MO 65251 
USA 

ASR 14385 
Dr R.P. Gogolewski 
Merck Research Laboratories 
Ingleburn, NSW 
Australia 

ASR 14701 
Dr D.D. Bowman 
Cheri-Hill R&D 
Stanwood, MI 49346 
USA 

ASR 14384 
Mr G.R. Allerton
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Merck Research Laboratories 
Ingleburn, NSW 
Australia 

ASR 14441 
Dr J.A. Hair 
Nu-Era Research Farms 
Stillwater, OK 74074 
USA 

ASR 15074 
Dr R.L. Sifferman 
Bradford Park Veterinary Hospital 
Springfield, MO 65804 
USA 

(c) General Design: 

1. Purpose: To confirm the efficacy of eprinomectin administered topically 
at 500 mcg/kg against induced endoparasite infections in cattle 
exposed to prevailing weather conditions or to simulated rainfall. 

2. Animals: The studies included 120 cattle treated with eprinomectin at 
the selected therapeutic dose level and 78 control cattle. Each study 
used between 18 and 60 Holstein or beef crossbred cattle aged 3 to 10 
months and weighing 51 to 335 kg. 

3. Housing: In five of the studies, animals were housed in individual pens. 
In one study (ASR 14441) animals were penned together by treatment 
group. Three of the studies (ASR 14364, 14385 and ASR 14441) 
included separate eprinomectin-treated groups housed inside under 
shelter and outside exposed to prevailing climatic conditions. In two of 
the studies (ASR 14701 and ASR 15074), all animals were housed 
outside. One study (ASR 14384) included groups exposed to simulated 
rainfall before treatment or at various intervals after treatment. 

4. Infections: Infectious third-stage endoparasite larvae (L3) were 
administered orally to each animal at selected times before or after 
treatment. 

5. Dosage Form: Non-aqueous solution containing 5 mg eprinomectin per 
ml. 

6. Route of Administration: Topical application along the backline from 
withers to tailhead. 

7. Dose: 500 mcg eprinomectin per kg body weight administered once on 
Day 0. 

8. Controls: In five studies topical vehicle was administered at 1 ml per 10 
kg body weight. In one study (ASR 14701) the controls were untreated. 

9. Test Duration: The animals were necropsied for nematode recovery 
between 14 and 28 days after treatment in the therapeutic efficacy 
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studies and 42, 49 or 56 days after treatment in the persistent efficacy 
studies. 

10. Pertinent Parameters Measured: Counts of pulmonary and 
gastrointestinal nematodes in 5% to 100% aliquots of material 
recovered at necropsy. 

(d) Results: 

Cattle treated with eprinomectin had fewer nematodes recovered 
compared with control animals. Nematode counts were reduced by >90% 
for each species and stage against which efficacy is claimed. The results 
of the pivotal studies are summarized in Tables IV.B.32, IV.B.33 and 
IV.B.45. The arithmetic mean nematode counts and percentage efficacy 
for each nematode species in corroborative studies, ASR 14384 and ASR 
14385, are summarized in Tables IV.B.46. to IV.B.47. 

Table IV. B.46. Arithmetic mean nematode counts on cattle exposed to 
simulated rain before or after treatment with eprinomectin administered 
topically at 500 mcg/kg (ASR 14384). 

Nematode 
Species Control 

No 
Rain 

Rain -
1 hour 

Rain +1 
hour 

Rain +3 
hours 

Rain +6 
hours 

Osertagia 
ostertagi 3342 0 0 17 8 4 
% Efficacy - 100 100 >99 >99 >99 
Trichostrongylus 
axei 1496 0 0 0 0 0 
% Efficacy - 100 100 100 100 100 

Table IV. B.47. Nematode count data from cattle treated with 
eprinomectin at 500 mcg/kg with separate groups housed indoors and 
outdoors (ASR 14385). 

Nematode Stage Housing 
Mean Count 
Control 

Mean Count 
Eprinomectin 

% 
Efficacy 

Ostertagia ostertagi Adult Outdoor 7088 0 100 
Ostertagia ostertagi Adult Indoor - 8 >99 
Ostertagia ostertagi L4 Outdoor 458 4 >99 
Ostertagia ostertagi L4 Indoor - 0 100 
Trichostrongylus axei Adult Outdoor 5000 25 >99 
Trichostrongylus axei Adult Indoor - 0 100 
Cooperia pectinata Adult Outdoor 10017 17 >99 
Cooperia pectinata Adult Indoor - 0 100 

(vii) Conclusions: 

Eprinomectin administered topically at 500 mcg/kg is effective against the 
following endo- and ectoparasites. 

Gastrointestinal nematodes (adults and fourth-stage larvae, L4): Haemonchus 
placei, Ostertagia ostertagi (including inhibited L4), Trichostrongylus axei, 
Trichostrongylus colubriformis, Cooperia oncophora, Cooperia punctate, 
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Cooperia surnabada, Nematodirus helvetianus, Bunostomum phlebotomum, 
Oesophagostomum radiatum, Trichuris spp. (adults), 

Lungworms (adults and L4): Dictyocaulus viviparous 

Cattle grubs (all parasitic stages): Hypoderma lineatum, Hypoderma bovis 

Lice: Damalinia bovis, Linognathus vituli, Haematopinus eurysternus, 
Solenopotes capillatus 

Mange Mites: Chorioptes bovis, Sarcoptes scabiei, 

Flies: Haematobia irritans 

IVOMEC EPRINEX (eprinomectin) Pour-On for Beef and Dairy Cattle has been 
proved to control infections of Dictyocaulus viviparus for 21 days after 
treatment and Haematobia irritans for 7 days after treatment. 

Varying weather conditions, including rainfall, do not affect the efficacy of 
IVOMEC EPRINEX Pour-On. 

C. Field Trials 

1. Endoparasites 

(i) Type of Study: 

Field trials in cattle with natural endoparasite infections. There were six trials 
(ASR 14327, ASR 14329, ASR 14618, ASR 14694, ASR 14810 and ASR 
15068). 

(ii) Investigators: 

ASR 14327 
Dr. J. A. Stuedemann 
USDA 
Watkinsville, GA 30677 
USA 

ASR 14618 
Dr. D. D. Bowman 
Cheri-Hill R&D 
Stanwood, MI 49346 
USA 

ASR 14810 
Dr. G. Myers 
Dr. Gil Myers, Inc. 
Magnolia, KY 42757 
USA 

ASR 14329 
Dr. C. H. Courtney 
University of Florida 
Gainesville, FL 32611
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USA 

ASR 14694 
Dr. R. Young 
Young Veterinary Research 
Modesto, CA 95356 
USA 

ASR 15068 
Dr. R. L. Sifferman 
Bradford Park Veterinary Hospital 
Springfield, MO 65804 
USA 

(iii) General Design: 

1. Purpose: To confirm the efficacy of eprinomectin administered topically at 
500 mcg/kg against endoparasites under field conditions. 

2. Animals: The studies included 388 cattle treated with eprinomectin and 97 
control cattle. Sixty of the eprinomectin-treated cattle were lactating cows. 
Details of the trial animals are summarized in Table IV.C.1. 

Table IV. C.1. Details of cattle used in field trials with eprinomectin 
administered topically at 500 mcg/kg. 

Trial 
Number 

Location Number 
of Cattle 

Breed Age Lactating Body 
Weighta 
(kg) 

14327 GA 125 Angus, Angus 
cross 

14-16 
mo 

No 125-341 

14329 FL 100 Angus cross, 
Brahman, 
Holstein 

4-16 mo No 207-425 

14618 MI 55 Holstein, 
Jersey 

6 mo-
Adult 

No/Yesb 159-709 

14694 CA 35 Holstein Adult Yes 675 
14810 KY 80 Beef Cross 8-15 mo No 125-349 
15068 MO 90 Beef Cross, 

Holstein 
9 mo No 550 

a Actual or estimated 
b 40 adult females were lactating 

3. Housing: In five of the trials the animals were housed in group pastures or 
dry lots. In the sixth trial (ASR 14618), the animals were housed in 
stanchions, group pens or group pastures. Animals from the control and 
eprinomectin-treated groups were always housed separately. 

4. Infections: All animals were carrying natural nematode infections 
confirmed by fecal nematode egg counts before treatment. 

5. Dosage Form: Non-aqueous solution containing 5 mg eprinomectin per ml. 

6. Route of Administration: Topical application along the backline from withers 
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to tailhead. 

7. Dose: 1 ml per 10 kg body weight to provide 500 mcg eprinomectin per kg 
body weight. The dose was calculated and applied by a non-Company 
operator such as the investigator, the animals' owner or a herdsman. 

8. Controls: Control animals were untreated. 

9. Test Duration: The post-treatment fecal samples were collected 14/15 days 
after treatment. 

10. Pertinent Parameters Measured: Fecal nematode egg per gram (epg) 
counts from samples collected before and after treatment. 

(iv) Results: 

There was >99% reduction in strongylid eggs in all studies. The arithmetic 
mean epg counts and percentage efficacy for each study are summarized in 
Table IV.C.2. 

Table IV. C.2. Mean strongylid epg counts and percentage efficacy for cattle 
treated with eprinomectin in field trials. 

Trial 
Number Treatment 

Number of 
Cattle 

EPG Countsa Percent 
Efficacy Before After 

14327 Control 25 91 95 >99 
14327 Eprinomectin 100 86 <1 >99 
14329b Control 14 56 24 >99 
14329b Eprinomectin 56 86 <1 >99 
14329b Control 6 78 218 >99 
14329b Eprinomectin 24 115 <1 >99 
14618c Control 11 5 7 >99 
14618c Eprinomectin 44 6 <1 >99 
14694c Control 7 4 3 >99 
14694c Eprinomectin 28 3 <1 >99 
14810b Control 3 150 60 >99 
14810b Eprinomectin 12 167 <1 >99 
14810b Control 13 107 119 >99 
14810b Eprinomectin 52 98 <1 >99 
15068 Control 18 118 99 >99 
15068 Eprinomectin 72 122 <1 >99 

a Samples collected Days -5 to 0 and Days 14/15 
b Study conducted at two different sites; data from each site summarized 
separately 
c Studies were conducted with mature lactating dairy cows, which generally 
carry lower burdens of internal parasites 

(v) Adverse Reactions: 

There were no adverse reactions to treatment. 

2. Ectoparasites 
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(i) Type of Study: 

Field trials in cattle with natural ectoparasite infestations. There was one 
pivotal study (ASR 14496) and one supportive study (ASR 14567) 

(ii) Investigators 

Pivotal Study 
Dr. A. Villeneuve 
University of Montreal 
St. Hyacinthe, Quebec 
Canada 

Supportive Study 
Dr. L.L. Smith 
Smith Research and Development 
Lodi, WI 53555 
USA 

(iii) General Design 

1. Purpose: To confirm the efficacy of eprinomectin administered topically at 
500 mcg/kg against ectoparasites under field conditions. 

2. Animals: The pivotal study included 20 cattle treated with eprinomectin 
and five control cattle. The cattle were Holsteins aged approximately 4 
months and weighing 78 to 150 kg at the time of treatment. The 
supportive study included 28 cattle treated with eprinomectin and seven 
control cattle. The cattle were of mixed dairy breeds aged 8 months to 
adult and weighing 148 to 705 kg at the time of treatment. Ten of the 
eprinomectin-treated cows were lactating. 

3. Housing: In the pivotal study the animals were housed in group pens. 
The supportive study included animals at two locations. At one of these 
locations the animals were housed in group pens. At the second location 
the animals were housed in stanchions. Animals from the control and 
eprinomectin0treated groups were always housed separately. 

4. Infestations: In the pivotal study, animals were carrying natural L. vituli 
infestations. At one location in the supportive study, animals were 
carrying natural D. Bovis infestations. At  the second location in the 
supportive study, animals were carrying natural C. Bovis infestations. 

5. Dosage Form: Non-aqueous solution containing 5 mg eprinomectin per 
ml. 

6. Route of Administration: Topical application along the backline from 
withers to tailhead using commercial application equipment. 

7. Dose: 1 ml per 10 kg body weight to provide 500 mcg eprinomectin per 
kg body weight. The dose for each animal was calculated and applied by 
a non-Company operator such as the investigator or the animals’ owner. 

8. Controls: Control animals were untreated. 
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9. Test Duration: The last observation was made 28 days after treatment in 
the pivotal study and 56 days after treatment in the supportive study. 

10. Pertinent Parameters Measured: Lice counts in seven or 12 preselected 
sites on each animal at approximately weekly intervals. Mite counts in 
skin scrapings collected from one to four sties on each animal at 
approximately weekly intervals. 

(iv) Results 

In the pivotal study, no L. vituli were counted on the eprinomectin-treated 
animals from Day 7 through Day 21. At the final count on Day 28, one 
eprinomectin-treated animal had L. vituli found within the count sites and 
another four animals were positive on body search. 

in the supportive study, no D. Bovis or C. Bovis were counted on the 
eprinomectin-treated animals after treatment. 

The results are summarized for the pivotal study (Table IV.C.3) and the 
supportive study (Tables IV.C.4 and IV.C.5) 

Table IV.C.3. Arithmetic mean L. vituli counts and percentage efficacy for 
cattle treated with eprinomectin in a pivotal field trial (ASR 14496) 

Days after Treatment 
Mean Counts 

Percent Efficacy Control Eprinomectin 
-1 64 54 - 
7 57 0 100 
14 24 0 100 
21 24 0 100 
28 14 <1 94.1 

Table IV.C.4 Arithmetic mean D. bovis counts and percentage efficacy for 
cattle treated with eprinomectin in a supportive field trial (ASR 14567) 

Days after Treatment 
Mean Counts 

Percent Efficacy Control Eprinomectin 
-2 151 52 - 
7 203 0 100 
14 239 0 100 
21 227 0 100 
28 190 0 100 
35 200 0 100 
42 219 0 100 
49 154 0 100 
56 97 0 100 
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Table IV.C. Arithmetic mean C. bovis counts and percentage efficacy for cattle 
treated with eprinomectin in a supportive field trial (ASR 14567) 

Days after Treatment 
Mean Counts 

Percent Efficacy Control Eprinomectin 
-1 129 154 - 
7 229 0 100 
14 278 0 100 
21 430 0 100 
28 368 0 100 
35 507 0 100 
42 397 0 100 
49 368 0 100 
56 337 0 100 

(v) Adverse Reactions 

There were no adverse reactions to treatment. 

3. Conclusions 

Eprinomectin administered topically at 500 mcg/kg under commercial field 
conditions is safe and effective against endo- and ectoparasites. 

III. TARGET ANIMAL SAFETY 

The clinical effects of eprinomectin administered topically at 1X to 10X the 
recommended therapeutic level of 500 mcg/kg were assessed. In the tolerance study, 
dairy and beef calves were treated with eprinomectin at 10X the therapeutic dose (5000 
mcg/kg) administered once. In the toxicity study, dairy calves were treated with 
eprinomectin at 1X, 3X or 5X the therapeutic dose level (500, 1500 or 2500 mcg/kg) 
administered three times at 7-day intervals. Studies were also conducted to examine the 
safety of eprinomectin at 3X the therapeutic dose (1500 mcg/kg) in breeding bulls and 
cows. 

A. Target Animal Safety Studies 

1. Tolerance Study 

(i) Type of Study: 

Evaluation of the safety of eprinomectin administered to cattle once at an 
elevated dose level ten times the recommended dose. 

(ii) Investigator: 

Dr. R.P. Gogolewski 
Merck Research Laboratories 
Ingleburn, NSW 
Australia 

(iii) General Design: 

1. Purpose: To investigate the toxicity of eprinomectin in cattle. 
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2. Animals: Twelve cattle aged approximately 12 months and weighing 159 
to 268 kg at the time of treatment. There were four male and two female 
Holsteins and two male and four female beef cattle. 

3. Housing: Individual pens each measuring approximately 5 square meters. 

4. Dosage Form: Non-aqueous solution containing 5 mg eprinomectin per 
ml. 

5. Route of Administration: Topical application along the backline from 
withers to tailhead through a flat-fan spray nozzle. 

6. Dose: 5000 mcg eprinomectin per kg body weight administered once on 
Day 0. 

7. Controls: Topical vehicle administered once at 10 ml per 10 kg. 

8. Test Duration: The cattle were necropsied 21 to 23 days after treatment. 

9. Pertinent Parameters Measured: Clinical examinations were conducted 
daily from Day -7 to Day 21. Additional examinations for specific toxic 
signs (depression, ataxia, mydriasis, salivation) were made 4 and 8 hours 
after treatment and then twice daily to Day 7. Blood samples were 
collected at regular intervals for hematology and blood chemistry 
examination. Daily feed and water consumption was measured from Day 
-7 to day 20. Weights were measured weekly from Day -14 through Day 
21. Animals were necropsied for gross and histopathological examination 
on Days 21 to 23. 

(iv) Results: 

One of six calves treated with eprinomectin at 10X the recommended 
therapeutic dose showed clinical signs of mydriasis on Days 4 to 7 after 
treatment. There were no other treatment-related clinical signs and no 
remarkable gross or histopathological changes seen at necropsy. 

Some clinical pathology variables had significant (p<0.10) interactions of 
treatment and sampling day or significant (p<0.10) differences between the 
treatment groups but all these parameters, with the exception of plasma iron 
levels, were within the range of accepted normal variation seen among 
individuals. The iron levels were particularly low in two eprinomectin-treated 
animals on Day 14. The abnormality was attributed to inflammation 
associated with hepatic abscessation. Significant (p<0.10) differences were 
detected in phosphate, glucose, and alkaline phosphate levels between 
control and eprinomectin treatment groups; however, values were within the 
range of normal variation seen among individuals. 
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There were differences detected in total feed intake from Day 0 to 20 and in 
weight gain from Day 0 to 21. The data are shown in Table V.A.1. 

Variable 
Vehicle 
Control* (n=6) 

Eprinomectin* 5000 
mcb/kg (n=6) 

Body weight: Day 0 207.00±11.07 233.92±11.07 
Body weight: Day 21 239.83±10.52 257.50±10.52 
Weight Gain: Day 0-21 (kg) 32.83±2.23 23.75±2.23 
Daily Feed Intake: Week -1 7.89±.48 8.62±.48 
Daily Feed Intake: Day 0 to 20 9.30±.55 8.89±.55 
Total Feed Intake: Day -7 to -1 53.90±3.56 60.34±3.56 
Total Feed Intake: Day 0 to 20 195.55±3.90 181.18±3.90 

*  Least square means and standard errors 

(v) Conclusion: 

The only significant clinical adverse effect observed after treatment at 10X the 
recommended dose was mydriasis on Days 4 to 7 in one of the six cattle. 

2. Toxicity Study 

(i) Type of Study: 

Evaluation of the safety of eprinomectin administered to cattle repeatedly at 
elevated dose levels. 

(ii) Investigator: 

Dr. S.R. Pitt 
Merck Research Laboratories 
Herford, SG 138QJ UK 

(iii) General Design: 

1. Purpose: To determine the safety of eprinomectin in cattle. 

2. Animals: Twelve male and 12 female Holstein calves aged 8 weeks and 
weighing 74 to 102 kg at the time of first treatment. 

3. Housing: Individual pens each measuring approximately 4 square meters. 

4. Dosage Form: Non-aqueous solution containing 5 mg eprinomectin per 
ml. 

5. Route of Administration: Topical application along the backline from 
withers to tailhead. The 1X dose was applied with a glass syringe. The 3X 
and 5X doses were applied through a flat-fan spray nozzle. 

6. Dose: 500, 1500 or 2500 mcg eprinomectin per kg body weight 
administered three times at 7-day intervals beginning on Day 0. 

7. Controls: Topical vehicle administered at 5 ml per 10 kg tree times at 7-
day intervals. 

8. Test Duration: The calves were necropsied 22 to 24 days after the first 
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treatment. 

9. Pertinent Parameters Measured: Clinical examinations were conducted 
daily from Day-7 to Day 21. Additional examinations for specific toxic 
signs (depression, ataxia, mydriasis, salivation) were made 4 and 8 hours 
after treatment and then twice daily to Day 21. Blood samples were 
collected at regular intervals for hematology and blood chemistry 
examination. Daily feed and water consumption was measured from Day 
-7 to Day 21. Calves were weighed weekly starting on Day -14 through 
Day 21. Animals were necropsied for gross examination on Days 22 to 
24. Tissues from the control and 5X treatment groups were subjected to 
histopathological examination. 

(iv) Results: 

Some clinical pathology variables had significant (p<0.10) interactions of 
treatment and sampling day or significant (p<0.10) differences between the 
treatment groups. Examination of the data suggests that the differences are 
due to normal variation and are not of biological significance. For all the 
clinical pathology variables, group means were within the normal range of 
values supplied by the assay laboratory. 

All gross pathology lesions observed at necropsy were minor and considered 
unrelated to administration of the test compound. 

Mydriasis could not be scientifically evaluated due to a problem in the 
evaluation technique used. Feed intake and weight gain could not be 
scientifically evaluated because of the use of limit feeding of the test animals. 
The investigator deemed limit feeding necessary to prevent digestive 
disorders (bloat, diarrhea, etc). Other clinical evaluations were normal at 
most time points and no trends were noted for adverse effects in either 
group. 

(v) Statistical Analysis: 

Weight change, feed intake and water intake were analyzed by analysis of 
variance or covariance. Analyses of clinical pathology variables were 
performed using analysis of variance or covariance for a repeated measures 
design, including the factors treatment, sampling day and interaction of 
treatment and day as fixed effects, and replicate and its interactions with 
treatment and day as random effects. 

(vi)Conclusion: 

Topical administration of eprinomectin at up to 5X the recommended 
therapeutic dose level repeated 3X at weekly intervals had no observable 
adverse effects on treated cattle. 

3. Safety in Breeding Bulls 

(i) Type of Study: 

The study was designed to evaluate the safety of eprinomectin administered 
at an elevated dose level (3X the recommended dose) to breeding bulls. 
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(ii) Investigator: 

Dr. C.J. Bierschwal 
1607 Ross 
Columbia, MO 65201 
USA 

(iii) General Design: 

1. Purpose: Evaluation of the safety of eprinomectin administered to bulls at 
an elevated dose level throughout spermatogenesis. 

2. Animals: Ten Holstein and 10 Angus bulls aged 18 to 32 months and 
weighing 480 to 667 kg at the time of treatment. One hundred and twenty 
beef crossbred cows between 4 and 10 years of age and weighing 399 to 
619 kg. 

3. Housing: Four group pastures until Day 4. Bulls were assigned to pasture 
based on breed and treatment group. After Day 64 each bull was pastured 
separately with six cows. 

4. Dosage Form: Non-aqueous solution containing 5 mg eprinomectin per ml. 

5. Route of Administration: Topical application along the backline from 
withers to tailhead through a flat-fan spray nozzle. 

6. Dose: 1500 mcg eprinomectin per kg body weight. One bull was treated 
on each of Days 0, 1, 14, 15, 28, 29, 42, 43, 56 or 57. 

7. Controls: Topical vehicle administered at 3 ml per 10 kg body weight. One 
bull was treated on each of Days 0, 1, 14, 15, 28, 29, 42, 43, 56 or 57. 

8. Test Duration: 178 days after the first treatment was administered (Day 
0) 

9. Pertinent Parameters Measured: Each bull was examined for breeding 
soundness, including semen evaluation, 13 or 14 days before the first 
animal was treated, 7 days before starting on trial, on its start date, 7 
days later and at weekly intervals through Day 63 or 64. On Day 64, each 
bull was placed in a paddock with six untreated cows for evaluation of 
breeding ability. 

The cows were checked for pregnancy on Day 178 which was 51 days 
after the end of the breeding period. 

(iv) Results: 

There was no significant (p>0.10) overall treatment effect or treatment x day 
interaction for primary sperm abnormalities, secondary sperm abnormalities, 
total sperm abnormalities, any individual sperm abnormality, proportion of 
motile sperm total sperm volume, weekly sperm production, or breeding 
soundness score. There was no significant (p>0.10) difference in proportion 
of pregnant cows; 57 of 60 cows mated to controls and 56 of 60 cows mated 
to eprinomectin0treated bulls became pregnant during the 63-day mating 
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period. There were no significant (p>0.10) treatment difference for bull 
weights or average daily gain. There was a significant (p<0.10) treatment x 
day interaction for scrotal circumference. This interaction was likely due to 
normal variation in such a small population. All the bulls fall within the range 
expected for their breed and age. (Coulter et al, 1975. J. An. Sci. 41: 1383-
1389, Elmore et al, 1976. Theriogen.  6:485-494, Coulter and Foote, 1977.  J. 
An. Sci. 44:1076-1079). No adverse reactions attributable to treatment were 
detected in any animals during the study. 

(v) Statistical Analysis: 

Breeding soundness variables (primary sperm abnormalities, secondary 
sperm abnormalities, proportion motile sperm and total sperm volume) and 
scrotal circumference were analyzed using mixed model repeated measures 
analysis of covariance, assuming a first order autoregressive (AR(1)) 
covariance structure. Fixed effects included treatment, day, and treatment x 
day interaction. The random effects were replicate, replicate x treatment 
interaction, replicate x day interaction, and residual error. 

(vi)Conclusion 

Eprinomectin administered topically at 3X the recommended therapeutic dose 
throughout the spermatogenic cycle had no observable adverse effects on the 
performance of breeding bulls. 

4. Safety in Breeding Cows 

(i) Type of Study: 

Evaluation of the safety of eprinomectin administered at an elevated dose 
level to breeding cows. 

(ii) Investigator: 

Dr. A. A. Bridi 
Merck Research Laboratories 
Uruguaiana, RS 
Brazil 

(iii) General Design: 

1. Purpose: To evaluate the safety of eprinomectin administered to cows at 
an elevated dose level throughout the reproductive cycle. 

2. Animals: Sixty-four Brangus and 64 Hereford cows aged 4 to 8 years and 
weighing 333 to 523 kg. Four Hereford and five Angus bulls. 

3. Housing: Two sets of eight paddocks measuring 4.7 to 4.9 hectares were 
used alternately. Cows were housed together by replicate within breed. 

4. Dosage Form: Non-aqueous solution containing 5 mg eprinomectin per 
ml. 

5. Route of Administration: Topical application along the backline from 
withers to tailhead as a single line. 
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6. Doses: 1500 mcg eprinomectin per kg body weight. There were three 
eprinomectin treatment groups: treatment during the 28 days before 
mating (Group 2), during the 56 days of mating (Group 3) or from after 
mating through parturition (Group 4). Each cow in Group 2 was treated 
once, on Day 0, 7, 14 or 21. The mating period was from Day 28 to Day 
83. Each cow in Group 3 was treated three times starting on Days 29, 35, 
42 or 50 and thereafter at 27/28 day intervals. Each cow in Group 4 
received its first treatment on Days 84, 112, 140 or 168, and was treated 
at 112-day intervals until calving; each of these cows received two or 
three treatments. 

7. Controls: Controls were untreated. 

8. Test Duration: 405 days after the first treatment was administered (Day 
0). 

9. Pertinent Parameters Measured: Conception rates, calving rates, abortion 
rates (as observed), dystocias, live calves at birth and at 30 days were all 
measured to assess any drug effects on the breeding cow throughout the 
prebreeding/breeding/conception cycle. Cows were weighed at allocation, 
within 30 days before any treatment, within 7 days after calving and 
when the calf was approximately 30 days old. Cows that did not calve 
were weighed on Day 405. Each calf was weighed and examined within 
24 hours after birth. Surviving calves were weighed again approximately 
30 days after birth. 

(iv) Results: 
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Table V.A.2 Results for cow breeding and calving data (ASR 13639) 

Variable 
Group 1 
Control 

Group 2 
Before Mating 

Group 3 
During Mating 

Group 4 
After Mating 

Cows 32 32 32 32 
Brangus 16 16 16 16 
Hereford 16 16 16 16 
Cows 
pregnant 29 30a 26 28 
Brangus 14 14a 13b 13 
Herford 15b 16 13 15b 
Cows 
calvingc 29 29 26 28 
Brangus 14 15 13 13 
Hereford 15 15c 13 15d 
Perinatal 
Deathsd 0 1 2 3 
Brangus 0 1 1 0 
Hereford 0 0 1 3 
Assisted 
births 1 0 1 4 
Brangus 0 0 0 0 
Hereford 1 0 1 4 
Calves alive 
at 30 days 29 29 25 24e 
Brangus 14 14 13 13 
Hereford 15 15 12 11 

a One cow was dropped from the study when it was discovered she was 
pregnant at the time of study initiation. 
b Does not include 1 cow that was initially diagnosed pregnant, but 
determined to be open at a later date. 
c One cow aborted. 
d Includes one still birth. 
e One calf died 6 days after birth and is not included in perinatal deaths (see 
text) 

Table V.A.3. Calf average daily gains and birth weights (ASR 13639) 

Variable Control Treatment 
before 
mating 

Treatment 
during 
mating 

Treatment 
after mating 

Calf birth 
weight 

32.1 32.7 32.4 31.8 

Brangus 29.8 29.9 29.2 28.6 
Hereford 34.3 35.5 35.6 34.9 
Calf average 
daily gain-birth 
to 30 days 

1.07 1.15 1.13 1.08 

Brangus 1.14 1.21 1.13 1.11 
Hereford 1.00 1.09 1.12 1.05 

There were no significant (p>0.10) differences between the control group and 
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any of the eprinomectin-treated groups for cow average daily weight gain 
from allocation to calving, from calving to 20 days after calving, or from 
allocation to final weighing, or for birth weight or calf average daily gain from 
birth to final weighing. 

There were no significant (p>0.10) differences between the control group and 
any of the eprinomectin-treated groups for number of cows pregnant, number 
calving, perinatal deaths and assisted births. There was a significant 
(0.1>p>0.05) difference between the control group and the group treated 
with eprinomectin after mating (Group 4) for the number of calves alive at 
the final examination(30 day examination). 

There were seven calf deaths, six of which occurred during parturition or on 
the day of birth. Four of these six calves, three from Group 4 and one from 
Group 3, resulted from assisted calvings. Two of the calves were abnormally 
presented at parturition and in the other two, the investigator noted that the 
cows had a narrow pelvic canal. No abnormalities were found in the calves 
except those attributable to parturition trauma and or anoxia. The fifth calf 
(Group 2) weighed only 18.5 kg at birth and died without nursing. The sixth 
calf (Group 3), was one of twins. Its forelegs were not fully extended and it 
died within 8 hours of birth. The other twin survived to trial termination. The 
seventh calf (Group 4), died 6 days after birth from an eviscerated umbilical 
hernia. The calf had no abnormalities reported wen examined soon after birth 
and the herniation with subsequent evisceration was presumed to have 
resulted from trauma. 

(v) Statistical Analysis: 

For the dichotomous variables (i.e., pregnant vs non-pregnant), the control 
group was compared to each eprinomectin-treated group. The comparisons 
were made using Fisher’s Exact Test. All cows were included for the analysis 
of number of cows pregnant. Only pregnant cows were used in the 
subsequent analyses: number calving, perinatal deaths, assisted births and 
calves alive at the final examination. 

The continuous variables 9weight and average daily gain) were analyzed 
using analysis of variance for a mixed-model design, with the factors of 
breed, paddock within breed, replicate within breed and paddock, treatment, 
and interactions of treatment with breed and treatment with paddock within 
breed. Single degree of freedom contrasts were done comparing the controls 
to each eprinomectin-treated group. 

(vi) Conclusions: 

Eprinomectin administered topically at 3X the recommended therapeutic dose 
had no attributable adverse effect on cows at all stages of breeding and 
pregnancy or on their calves. 

B. Overall Conclusions 

The following paragraph summarizes the Target Animal Safety studies and is found 
on the label under ANIMAL SAFETY section. 

The safety of eprinomectin was tested in cattle 8 weeks of age and older. Tolerance 
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and toxicity studies have demonstrated the margin of safety for eprinomectin in 
cattle. In the toxicity study, 8-week-old calves showed no adverse effects after 
treatment with eprinomectin administered at up to 5 times the recommended dose 
three times at 7 day intervals. In the tolerance study, one of 6 cattle treated once at 
10 times the recommended dose showed clinical signs of mydriasis. Application of 
three times the recommended dose had no adverse effects on the breeding 
performance of cows or bulls. 

IV. HUMAN SAFETY 

A. Toxicity Tests 

1. Microbial Mutagen Tests With and Without Rat Liver Enzyme (S-9) Activation 

(i) Report Number: 

TT #90-8004. 

(ii) Study Dates: 

Started 16JAN90, ended 18JAN90. 

(iii) Principal Investigators: 

J. Sina and M. Kloss. 

(iv) Laboratory: 

Merck Research Laboratories, West Point, PA. 

(v) Substance and Dosage Form Tested: 

MK-0397 (L-653,648) as a solution in DMSO. Positive control mutagens were 
used as follows: 2-aminoanthracene (2-10 µg/plate with and without 
metabolic activation with all Salmonella strains and Escherichia coli strains 
WP2 uvrA and WP2 uvrA pKM101 and hydrazine sulfate (500 and 1000 
µg/plate) with metabolic activation for E coli strain WP2. 

(vi) Species and Strain: 

Salmonella typhimurium (TA1535, TA97a, TA98, and TA100) with and without 
rat liver S-9 microsomal activation system. Escherichia coli (WP2, WP2 uvrA, 
WP2 uvrA pKM101). 

(vii) Dose Levels Tested: 

100, 300, 1000, 3000, and 10,000 µg/plate. Positive control mutagens with 
S-9 and without S-9 gave the expected response. 

(viii) Results: 

No two-fold increases in revertants, relative to the vehicle controls in any of 
the tester strains. 

2. In Vitro Alkaline Elution/Rat Hepatocyte Assay 
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(i) First Assay: 

1. Report Number: TT #90-8305. 

2. Study Dates: Started 10JAN90, ended 10JAN90. 

3. Principal Investigators: R. Storer and M. Kloss 

4. Laboratory: Merck Research Laboratories, West Point, PA. 

5. Substance and Dosage Form Tested: MK-0397 (L-653,648-000X012) as a 
solution in DMSO. 

6. Species and Strain: Crl:CD®(SD) BR rat hepatocytes. 

7. Dosage Levels Tested: 3, 10, 30, 100, 300, and 500 uM 

8. Results: Relative viability ranged from 105 to 30 percent of controls over 
the dose range of 3 to 500 µM. Concentrations of 100 µM and above 
resulted in excessive cytotoxicity for assessment of DNA damage in 
subsequent studies in the alkaline elution/rat hepatocyte assay. 

(ii) Second Assay: 

1. Report Number: TT #90-8309 

2. Study Dates: Started 13FEB90, ended 15FEB90. 

3. Principal Investigators: R. Storer and M. Kloss 

4. Laboratory: Merck Research Laboratories, West Point, PA. 

5. Substance and Dosage Form Tested: MK-0397 (L-653,648-000X012) as a 
solution in DMSO. 

6. Species and Strain: Crl:CD® (SD)BR rat hepatocytes. 

7. Dosage Levels Tested: 10, 15, 23, 34, and 51 µM. Aflatoxin B1 at a 
concentration of 1 µM was used as the positive control. 

8. Results: MK-0397 did not give an induced elution slope of 0.034 or greater 
(criteria for a positive response) at any non-cytotoxic concentration. The 
positive control produced an induced elution slope of 0.087 with 98% 
relative cell viability. Therefore, MK-0397 is considered negative in this 
assay. 

(iii) Third Assay: 

1. Report Number: TT #90-8314. 

2. Study Dates: Started 28FEB90, ended 02MAR90. 

3. Principal Investigators: R. Storer and M. Kloss 

4. Laboratory: Merck Research Laboratories, West Point, PA. 
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5. Substance and Dosage Form Tested: MK-0397 (L-653,648-000X012) as a 
solution in DMSO. 

6. Species and Strain: Crl:CD® (SD)BR rat hepatocytes. 

7. Dosage Levels Tested: 10, 15, 22, 29, and 35 µM. Aflatoxin B1 at a 
concentration of 1 µM was used as the positive control. 

8. Results: MK-0397 did not give an induced elution slope of 0.034 or 
greater (criteria for a positive response) at any non-cytotoxic 
concentration. The positive control produced an induced elution slope of 
0.087 with 98% relative cell viability. Therefore, MK-0397 is considered 
negative in this assay. 

3. In Vitro V-79 Mammalian Cell Mutagenesis Assay With and Without Rat Liver 
Enzyme (S-9) Activation 

(i) First Assay: 

1. Report Number: TT #91-8502. 

2. Study Dates: Started 26APR91, ended 02MAY91. 

3. Principal Investigators: J. DeLuca and M. Kloss 

4. Laboratory: Merck Research Laboratories, West Point, PA 

5. Substance and Dosage Form Tested: MK-0397 (L-653,648-000X014) as a 
solution in DMSO. 

6. Species and Strain: V-79 Chinese hamster lung cell line. 

7. Dosage Levels Tested: 10, 20, 30, 40, 50, 60, 70, and 80 µM with and 
without rat liver S-9 metabolic activation. 

8. Results: Plating efficiency ranged from 79 to 14 percent of controls over a 
dose range of 10 to 40 µM with S-9 and from 43 to 11 percent over the 
same dose range without S-9. At concentrations above 40 µM relative 
plating efficiency was <0.3 percent. 

(ii) Second Assay: 

1. Report Number: TT #91-8510. 

2. Study Dates: started 10MAY91, ended 17MAY91. 

3. Principal Investigators: J. DeLuca and M. Kloss 

4. Laboratory: Merck Research Laboratories, West Point, PA. 

5. Substance and Dosage Form Tested: MK-0397 (L-653,648-000X014) as a 
solution in DMSO. 

6. Species and Strain: V-79 Chinese hamster lung cell line. 

7. Dosage Levels Tested: 5, 10, 30, and 40 µM with S-9 and 1, 3, 7, 10, 30, 
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and 40 µM without rat liver S-9 metabolic activation. 

8. Results: Plating efficiency ranged from 95 to 18 percent of controls over a 
dose range of 5 to 40 µM with S-9 and from 80 to 12 percent over a dose 
range of 1 to 40 µM without S-9. 

(iii) Third Assay: 

1. Report Number: TT #91-8503. 

2. Study Dates: Started 04JUN91, ended 27JUN91. 

3. Principal Investigators: J. Deluca and M. Kloss. 

4. Laboratory: Merck Research Laboratories, West Point, PA. 

5. Substance and Dosage Form Tested: MK-0397 (L-653,648-000X014) as 
solution in DMSO. 

6. Species and Strain: V-79 Chinese hamster lung cell line. 

7. Dosage Levels Tested: 0.01, 0.02, 0.03, and 0.04 µM with S-9 metabolic 
activation and 0.001, 0.005, 0.02, and 0.04 µM without S-9. Positive 
controls used were methylnitrosourea without S-9 and 3-
methylcholanthrene with S-9. 

8. Results: Statistical analyses of the mutation frequencies with MK-0397 
with and without S-9 did not result in any significant increases relative to 
the solvent controls. All mutation frequencies with MK-0397 were within 
the laboratory's 95% confidence limit for historical controls. The positive 
control mutagens resulted in highly significant increases in mutation 
frequency (P < 0.001) compared to the solvent control. Therefore, MK- 
0397 is considered negative for induction of mutations in V-79 mammalian 
cells in vitro. 

4. In Vitro Assay for Chromosomal Aberrations With and Without Rat Liver Enzyme 
Activation (S-9) in Chinese Hamster Ovary Cells 

(i) First Assay: 

1. Report Number: TT #90-8611. 

2. Study Dates: Started 06FEB90, ended 07FEB90. 

3. Principal Investigators: S. Galloway and M. Kloss 

4. Laboratory: Merck Research Laboratories, West Point, PA 

5. Substance and Dosage Form Tested: MK-0397 (L-653,648-000X012) as a 
solution in DMSO. Cyclophosphamide at a concentration of 5 µM with S-9 
and mitomycin C at a concentration of 0.5 µM without S-9 were used as 
positive controls. 

6. Species and Strain: Chinese hamster ovary (CHO) cells, Clone WBL. 



Freedom of Information Summary
NADA 141-079
Page 53 of 72

7. Dosage Levels Tested: 0.08, 0.16, 0.31, 0.63, 1.3, 2.5, 5.0, 10.0 and 
20.0 µM with and without S-9 metabolic activation. 

8. Results: Cell counts 85 to 1 percent of negative controls were found at 5 
and 10 µM with S-9 with no significant effect on cell survival at 
concentrations < or = 2.5 µM. Without S-9 cell counts ranged from 76 to 
13 percent of negative controls at concentrations of 10 and 20 µM. No 
effects on survival were found at concentrations < or = 5.0 µM without S-
9. The positive controls, cyclophosphamide and mitomycin C, produced 
cell counts of 68 and 75 percent of the negative controls, respectively, as 
expected. 

(ii) Second Assay 

1. Report Number: TT #90-8614. 

2. Study Dates: Started 13MAR90, ended 30APR90. 

3. Principal Investigators: S. Galloway and M. Kloss. 

4. Laboratory: Merck Research Laboratories, West Point, PA. 

5. Substance and Dosage Form Tested: MK-0397 (L-653,648-000X012) as a 
solution in DMSO. 

6. Species and Strain: Chinese hamster ovary (CHO) cells, Clone WBL. 

7. Dosage Levels Tested: 5, 6, and 7 µM with S-9 and 8, 10, and 12 µM 
without S-9 activation. Mitomycin C at concentrations of 0.25, 0.35, 0.5, 
and 0.75 µM without S-9 and Cyclophosphamide at 2.5 and 5.0 µM with 
S-9 were included as positive controls. 

8. Results: Cytotoxicity of 63% cell survival was produced at concentrations 
of 12 µM without S-9 with 68% survival at a concentration of 7 µM with S-
9. No significant increases in percentages of cells with chromosome 
aberrations were found in the treated groups relative to the solvent or 
untreated controls. The positive control mutagens produced statistically 
significant increases (P < 0.05) in the number of cells with aberrations 
relative to the solvent control. Therefore, MK-0397 is considered negative 
for production of chromosomal aberrations in vitro in CHO cells. 

5. In Vivo Assay for Micronucleus Induction in Mouse Bone Marrow 

i. Report Number: TT #93-8719 

ii. Study Dates: started 07DEC93, ended 18APR94. 

iii. Principal Investigators: S. Galloway and M. Kloss. 

iv. Laboratory: Merck Research Laboratories, West Point, PA. 

v. Substance and Dosage Form Tested: MK-0397 (L-653,648-000X021) as a 
suspension in 0.5% aqueous methylcellulose administered at a dose volume 
of 0.1 ml/10 g body weight. 
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vi. Species and Strain: Mouse, Crl:CD-1®(ICR)BR strain. 

vii. Dosage Levels Tested: 0, 10, 20, and 40 mg/kg administered to 10 
mice/sex/group. The negative control received the vehicle only while the 
positive controls (5 mice/sex) received 0.35 and 2.0 mg/kg of Mitomycin C. 
Five mice/sex/group were sacrificed at 24 and 48 hours after dosing for 
harvesting bone marrow for examination except for the positive control 
groups which were sacrificed only at 24 hours after Mitomycin C treatment. 
Approximately 2000 cells per animal were examined. 

viii. Results: Clinical signs of toxicity including ptosis, decreased activity, 
bradypnea, ataxia, tremors, and spastic movements were observed within 4 
hours after dosing with MK-0397 in all animals at 40 mg/kg. Most animals 
were normal by 24 hours after treatment. Similar signs were observed in 2 
of 10 males treated with 20 mg/kg of MK-0397. All animals survived until 
scheduled necropsy. No dose group treated with MK-0397 at either sacrifice 
time had a significant (P < or = 0.05) increase in micronucleated 
polychromatophilic erythrocytes compared to the concurrent control by 
pairwise comparison. There were highly significant increases (P < 0.001) in 
micronucleated polychromatophilic erythrocytes in the positive control 
groups. Therefore, MK-0397 is negative for induction of micronucleated 
polychromatophilic erythrocytes in mouse bone marrow in vivo. 

6. Fourteen-Week Oral Toxicity Study in Rats 

i. Report Number: TT #90-037-0. 

ii. Study Dates: Started 28MAR90, ended 28JUN90 (Males) and started 
30MAR90, ended 29JUN90 (Females). 

iii. Principal Investigators: H. Allen, J. Coleman, and M. Kloss. 

iv. Laboratory: Merck Research Laboratories, West Point, PA. 

v. Substance and Dosage Form Tested: MK-0397 (L-653,648-000X012). 

vi. Species and Strain: Rat/Sprague-Dawley (Crl:CD®(SD)BR). 

vii. Number of Animals/Sex/Group: 20 rats/sex/group. 

viii. Dosage Levels Tested: 0, 1, 5, and 30/20 mg/kg/day. 

ix. Route of Administration: Oral via diet. 

x. Parameters Examined: Physical signs daily, body weights and food 
consumption weekly, ophthalmic exams on all control and high dose group 
animals in weeks 4, 7, and 12 for males and 3, 7, and 12 for females, 
hematology and serum biochemistry in weeks 4, 8, and 12, urinalysis in 
weeks 8 and 12 on all animals. Complete necropsies and organ weights 
recorded for all animals. Histology conducted on all control and high dose 
group animals and gross lesions and target organs examined for all animals 
in all groups. 

xi. Toxicity Observed: Whole body tremors and decreased food consumption 
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and body weight gain were found in the high dose group males and females, 
necessitating lowering the high dose level from 30 to 20 mg/kg/day in week 
4 (females) and week 5 (males). The high dose females had decreased 
lymphocyte counts relative to controls throughout the study while both sexes 
in the high dose group had slight elevations in blood urea nitrogen and 
increased urinary specific gravity. Also, there was evidence of 
hemoconcentration in the high dose group based on increases in the 
erythron and serum protein concentrations. Postmortem examination 
revealed a variety of organ weight changes which were statistically 
significant (P < or = 0.05) compared to controls in the high dose group only. 
Treatment-related histologic changes were limited to sciatic nerve 
degeneration in the high dose group only. 

xii. No-Observed-Effect Level: 5 mg/kg/day. 

7. Fifty-Three-Week Oral Toxicity Study in Dogs 

i. Report Number: TT #92-116-0. 

ii. Study Dates: Started 10DEC92, ended 17DEC93. 

iii. Principal Investigators: W. Bagdon, L. Gordon, and M. Kloss 

iv. Laboratory: Merck Research Laboratories, West Point, PA. 

v. Substance and Dosage Form Tested: MK-0397 (L-653,648-000X021) as a 
suspension in 0.5% aqueous methylcellulose administered at a dose volume 
of 5 ml/kg body weight. 

vi. Species and Strain: Dogs, Beagle. 

vii. Number of Animals/Sex/Group: 4/sex/group. 

viii. Dosage Levels Tested: 0, 0.5, 1.0, and 2.0 mg/kg/day. 

ix. Route of Administration: Oral via gavage. 

x. Parameters Examined: Physical signs daily, body weights weekly, food 
consumption daily 2-5 times each week, ophthalmic exams pretest and in 
weeks 13, 28, 39, and 53, hematology and serum biochemistry in weeks 4, 
12, 25, 39, and 51, urinalysis in weeks 12, 25, 39, and 51 for all dogs. 
Electrocardiograms were recorded pretest and in weeks 12, 26, 38, and 52 
for all dogs. Complete necropsies and organ weights were recorded for all 
animals. Histology was conducted on all control and high dose group animals 
and gross lesions and target organs examined for all animals in all groups. 

xi. Toxicity Observed: Mydriasis was observed in the high dosage group dogs 
throughout the study. In addition, one high dose group animal became 
progressively less active, with salivation, weight loss, ataxia and 
recumbency. This animal was sacrificed in week 13. There were no 
treatment-related postmortem findings in this animal. Treatment-related 
postmortem findings were limited to very slight focal neuronal degeneration 
in the cerebellum in 3 of 8 high dose group dogs. 
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8. Oral Developmental Toxicity Study in Rats 

i. Report Number: TT #90-718-0. 

ii. Study Dates: Started 09JUL90, ended 03AUG90. 

iii. Principal Investigators: M. Cukierski and M. Kloss. 

iv. Laboratory: Merck Research Laboratories, West Point, PA 

v. Substance and Dosage Form Tested: MK-0397 (L-653,648-000X014) as a 
suspension in 0.5% aqueous methylcellulose at a dose volume of 5 ml/kg 
body weight. 

vi. Species and Strain: Rat/Sprague-Dawley (Crl:CD[[dieresis]](SD)BR). 

vii. Number of Animals/Sex/Group: 25 females/group. 

viii. Dosage Levels Tested: 0, 0.5, 1.0, 3.0, and 12.0 mg/kg/day administered on 
gestation days 6-17. 

ix. Route of Administration: Oral via gavage on days 6 through 17 of gestation. 

x. Parameters Examined: Physical signs daily, food consumption measured over 
three-day interval from days 3-20 of gestation, maternal body weights 
recorded on days 0, 6, 8, 10, 12, 14, 16, 18, and 20 of gestation. 
Reproductive parameters examined included the numbers of corpora lutea, 
implants, resorptions, live and dead fetuses, fetal weights, and external, 
visceral, and skeletal examination of fetuses. In addition, a gross necropsy 
was performed on all sacrificed dams. 

xi. Toxicity Observed: During the treatment period, increased body weight gains 
were found in the 3 and 12 mg/kg/day groups. However, following treatment 
on gestation days 18 to 20, there were significant (P < or = 0.05) treatment-
related decreases in body weight gain in the 3 and 12 mg/kg/day groups 
compared to controls. Treatment-related increases in food consumption 
paralleled the increased body weight gains during the treatment period in 
these same groups. There was no evidence of developmental toxicity in any 
of the treated groups based on postimplantation survival, fetal weights, or 
external, visceral, or skeletal fetal examinations. 

9. Oral Developmental Toxicity Study in Rabbits 

i. Report Number: TT #90-719-0. 

ii. Study Dates: Started 02OCT90, ended 02NOV90. 

iii. Principal Investigators: L. D. Wise and M. Kloss. 

iv. Laboratory: Merck Research Laboratories, West Point, PA 

v. Substance and Dosage Form Tested: MK-0397 (L 653,648-000X014) as a 
suspension in 0.5% aqueous methylcellulose. 

vi. Species and Strain: Rabbits, New Zealand White. 
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vii. Number of Animals/Sex/Group: 18 females/group. 

viii. Dosage Levels Tested: 0, 0.5, 2.0, and 8.0 mg/kg/day. 

ix. Route of Administration: Oral via gavage on gestation days 6-18. 

x. Parameters Examined: Physical signs and food consumption daily, maternal 
body weights, numbers of corpora lutea, implants, resorptions, live and dead 
fetuses, fetal weights, and external, visceral, and skeletal examination of 
fetuses. 

xi. Toxicity Observed: Slowed pupillary reflex was observed in dams in the 2 
and 8 mg/kg/day groups. Slight decreases in maternal body weight gain of 
about 10% compared to controls were found in the high dose group only. 
There were statistically significant (P < or = 0.05) decreases in the numbers 
of implants/pregnant female and live fetuses/pregnant female in the high 
dose group only compared to controls. Although not statistically significant (P 
> 0.05) in the mid dose group, these parameters were also decreased 
relative to controls in this group as well. No other evidence of developmental 
toxicity was found in this study. 

xii. No-Observed-Effect Level: 0.5 mg/kg/day for both maternal and 
developmental toxicity 

10.Oral Embryo/Fetal Viability Study in Rabbits 

i. Report Number: TT #94-707-0. 

ii. Study Dates: Started 21JAN94, ended 23 MAY94. 

iii. Principal Investigators: M. Cukierski and M. Kloss. 

iv. Laboratory: Merck Research Laboratories, West Point, PA 

v. Substance and Dosage Form Tested: MK-0397 (L 653,648-000X021) as a 
suspension in 0.5% aqueous methylcellulose. 

vi. Species and Strain: Rabbits, New Zealand White. 

vii. Number of Animals/Sex/Group: 24 females/group. 

viii. Dosage Levels Tested: 0, 1.2, 2.0, and 8.0 mg/kg/day. 

ix. Route of Administration: Oral via gavage. 

x. Parameters Examined: Physical signs daily, maternal body weights, numbers 
of corpora lutea, implants, resorptions, and live and dead fetuses. 

xi. Toxicity Observed: Maternal toxicity was limited to the 8 mg/kg/day group 
and consisted of slowed pupillary reflex and decreased body weight gain 
during days 6-18 of gestation. There were no effects on preimplantation loss, 
corpora lutea/pregnant female, implants/pregnant female, percent 
resorptions plus dead fetuses/implant, or live fetuses per pregnant female. 

xii. No-Observed-Effect Level: 2 mg/kg/day for maternal toxicity and > 8 
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mg/kg/day for embryo/fetal viability. 

11.Multigeneration Study in Rats 

i. Report Number: TT #90-9010. 

ii. Study Dates: Started 22JUN90, ended 20JUN91. 

iii. Principal Investigators: A. Brooker, D. Myers, C. Parker. 

iv. Laboratory: Huntingdon Research Centre Ltd., Huntingdon, Cambridgeshire, 
England. 

v. Substance and Dosage Form Tested: MK-0397 (L-653,648-000X014) 

vi. Species and Strain: Rat/Sprague-Dawley (Crl:CD"(SD)BR). 

vii. Number of Animals/Sex/Group: 32/sex/group for F0 generation; 
28/sex/group and 24/sex/group for F1 and F2 generations, respectively. 

viii. Dosage Levels Tested: 0, 6, 18, and 54 ppm (equivalent to approximately 
0.5, 1.5, and 4.5 mg/kg/day). 

ix. Route of Administration: Oral via diet. 

x. Parameters Examined: Physical signs, food consumption and body weights 
were recorded weekly. Water consumption was measured daily over the 
initial and final two weeks of pre-mating for each generation. Reproductive 
parameters assessed included mating performance, fertility index, numbers 
of pups/litter, pup weights and sexual maturation of pups. Histologic 
examination of the reproductive tract was conducted for the F0 and F1 high 
dose and control group males and females and target organs and gross 
lesions from all animals. 

xi. Toxicity Observed: Increases in body weight gain and food and water 
consumption were found in the high dose group F0 animals. Decreased 
mating performance was also evident in the high dose group. Neonatal 
toxicity characterized by increased pup mortality, tremors, and decreased 
pup weights were found in the high dose F1 and F2 pups, while toxicity in the 
mid dose F1 pups was limited to tremors in a few pups. Due to marked 
increases in food consumption during lactation resulting in increases in drug 
intake in the F0 and F1 animals, the F1 animals were re-mated and the diet 
concentrations of drug reduced by a factor of 2 to maintain more constant 
drug intake values. As a result, drug intake values were approximately 0.4, 
1.3, and 3.3 mg/kg/day during lactation of the F2b offspring, compared to 
values of 1.0, 3.0, and 6.5 mg/kg/day for the F2a offspring. In the F2b 
offspring tremors were again noted in the high dose group pups. However, 
no toxicity was found in the mid and low dose group pups 

xii. No-Observed-Effect Level: 1.0 to 1.5 mg/kg/day. 

B. Safe Concentrations of Total Residues 

The most appropriate toxicity study for determining the safe concentrations for 
eprinomectin-related residues in milk and edible tissues is the 53-week oral toxicity 
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study in dogs. The no-observed-effect level (NOEL) for this study is 1.0 mg/kg/day. 
The Acceptable Daily Intake (ADI) based on a NOEL of 1.0 mg/kg/day and a safety 
factor of 100 is 10 mcg/kg/day, calculated as follows: 

The portion of the ADI set aside for milk is 4%. Consequently, the ADI for cattle is 
allocated in the following manner: 

Safe Concentrations (SC's) for Cattle Tissues and Milk: 

SC (milk) = 0.4 mcg/kg x 60 kg/1.5L= 16 mcg/L or 16 ppb 

SC (muscle) = 9.6 mcg/kg x 60 kg/0.3 kg =   1920 mcg/kg = 1920 ppb or 1.92 ppm 

SC (liver) = 9.6 mcg/kg x 60 kg/0.1 kg =   5760 mcg/kg = 5760 ppb or 5.76 ppm 

SC (kidney) = 9.6 mcg/kg x 60 kg/0.05 kg = 11,520 mcg/kg = 11,520 ppb or 11.52 
ppm 

SC (fat) = 9.6 mcg/kg x 60 kg/0.05 kg =  11,520 mcg/kg = 11,520 ppb or 11.52 
ppm 

C. Total Residue Depletion and Metabolism Studies 

1. Total Residue Depletion in Milk.

(i) Stability of Tritium Labeled L-653,648 in Lactating Dairy Cows Treated Topically 
with a Single Dose of L-653,648 Labeled with Tritium and Carbon-14 (CA-365). 

1. Name and Address of Investigator: 
Narayana I. Narasimhan 
Merck Research Laboratories 
Box 2000 
Rahway, NJ 07065 

2. Test Animals: Four lactating Holstein dairy cows in the second lactation and 
in either the first or the third trimester of milk production were treated in 
this study. 

3. Route of Drug Administration and Time and Duration of Dosing: Test animals 
were administered a single dose of eprinomectin (L-653,648; MK-0397) 
topically at 750 mcg/kg body weight (1.5 x the use level). 

4. Radiotracers: Two cows were dosed with a dosing solution containing 5-3H-L-
653,648 and 14C-N-acetyl-L-653,648. The other two cows were dosed with a 
second dosing solution containing 4a-methyl-3H-L-653,648 and 14C-N-acetyl-
L-653,648. The radiochemical purity of L-653,648 (both tritium and C-14 
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labels) was in the range of 98.8-99.2% by high performance liquid 
chromatography. The two dosing solutions used in this study were the same 
as the formulation to be marketed for use on cattle. 

5. Milk Sample Collection: Milk samples were collected at twelve hours 
predosing, immediately prior to dosing and every twelve hours thereafter 
until 21 days post-dose. 

(ii) Milk, Plasma, and Tissue Radioresidues in Lactating Dairy Cows Treated Topically 
with a Single Dose of Radiolabeled L-653,648 (Trial CA-367). 

1. Name and Address of Investigator: 
Narayana I. Narasimhan 
Merck Research Laboratories 
P. O. Box 2000 
Rahway, NJ 07065 

2. Test Animals: Four lactating Holstein dairy cows in either the third or the 
fourth lactation cycle and in either the first or the third trimester of milk 
production were treated in this study. 

3. Route of Drug Administration and Time and Duration of Dosing: Test animals 
were administered a single dose of eprinomectin topically at 750 mcg/kg 
body weight (1.5 x the use level). 

4. Radiotracer: Four cows were dosed with a dosing solution containing 5-3H-L-
653,648. The radiochemical purity of the drug substance was 99.1% by high 
performance liquid chromatography. The topical solution used in this study 
was the same as the formulation to be marketed for use on cattle. 

5. Milk Sample Collection: Milk samples were collected at twelve hours 
predosing, immediately prior to dosing and every twelve hours thereafter 
until 21 days post-dose 

(iii)Depletion of Total Eprinomectin-Related Residues from Milk. 

The milk samples collected during the course of both studies CA-365 and CA-367 
were assayed for total radioresidues directly using a liquid scintillation counter. 
Peak levels of total radioresidues ranged from 3.08 to 25.84 ng/mL (ppb) and 
occurred during the period of 1.5 - 8.0 days post-dose. Since the total 
radioresidue levels included the contribution from tritiated water, a by-product of 
a low level of tritium label loss, the tritiated water levels were subtracted from 
the total radioresidue levels. The corrected eprinomectin-related peak residue 
levels were in the range of 2.53 - 24.68 ng/mL. 

Since milk is pooled in the dairy industry before being marketed, daily averages 
of the total residue levels were computed in order to simulate the drug residue 
levels in the marketed milk. The pooled daily average of the total radioresidues 
(eprinomectin and structurally related metabolites) peaked at 7.02 ng/mL at 3.0 
days post-dose 

From the results of studies CA-365 and CA-367, where eight lactating dairy cows 
were treated topically with eprinomectin at a level of approximately 1.5 times the 
market dose, all daily averages of the total eprinomectin-related residues in milk 
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samples were below the milk safe concentration of 16 ng/mL. 

2. Total Residue Levels in Tissues. 

(i) Depletion of Radioresidues in Tissues of Cattle Dosed Topically with a Single Dose 
of Radiolabeled MK-0397 (Trial CA-368). 

1. Name and Address of Investigator: 
Narayana I. Narasimhan 
Merck Research Laboratories 
P.O. Box 2000 
Rahway, NJ 07065 

2. Test Animals: Six heifers and six steers, consisting of Angus and Hereford 
breeds and eight to ten months of age, were dosed in this study. The twelve 
cattle were divided into four treatment groups with three animals in each 
group. 

3. Route of Drug Administration and Time and Duration of Dosing: Test animals 
were administered a single dose of eprinomectin topically at 500 mcg/kg 
body weight. The animals were sacrificed by groups at 7, 14, 21 and 28 days 
after dose administration. 

4. Radiotracer: The cattle were dosed with a dosing solution containing 5-3H-
MK-0397. The radiochemical purity of the drug substance was greater than 
98% by high performance liquid chromatography. The topical solution used 
in this study was the same as the formulation to be marketed for use on 
cattle. 

5. Total Residue Concentration: The following tissues were collected in this 
study: liver, kidney, fat, dose-site muscle, and muscle. Tissue samples were 
combusted and subjected to radioactivity analysis in a liquid scintillation 
counter. Mean concentrations of total radioresidues are shown in Table 
VI.C.1. 

Table VI.C.1. Mean Concentration (ng/g orppb) of Total Residue in Tissues 
of Cattle Following a Topical Dose of 5-3H-Eprinomectin at 500 mcg/kg bw 

Tissue 

Post Dosing 
Interval to 
Sampling 
(Days) - 7 

Post Dosing 
Interval to 
Sampling 
(Days) - 14 

Post Dosing 
Interval to 
Sampling 
(Days) - 21 

Post Dosing 
Interval to 
Sampling 
(Days) - 28 

Liver 977 ± 136 751 ± 240 465 ± 238 185 ± 55 
Kidney 181 ± 62 121 ± 39 70 ± 30 30 ± 10 
Fat 34 ± 15 22 ± 6 14 ± 8 5 ± 2 
Dose site muscle 24 ± 5 10 ± 4 19 ± 9 22 ± 28 
Muscle 8 ± 3 6 ± 2 4 ± 2 2 ± 0 

Limit of detection varied from about 0.15 ppb to 0.16 ppb and limit of 
quantitation varied from about 0.27 ppb to 2.24 ppb. The total radioresidue 
concentrations in all edible tissues were already below their respective 
tissue-safe concentrations by 7 days post-treatment. 

(ii) Residues in Tissues of One-Day Old Calves from Cows Dosed 7 - 14 Days Prior to 
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Parturition with a Single Topical Application of Formulated 3H-MK-0397 (Trial CA-
372, Protocol Number 4042). 

1. Name and Address of Investigator: 
Narayana I. Narasimhan 
Merck Research Laboratories 
P. O. Box 2000 
Rahway, NJ 07065 

2. Test Animals: Six near-term pregnant Holstein dairy cows were treated in 
this study. 

3. Route of Drug Administration and Time and Duration of Dosing: Test animals 
were administered a single dose of eprinomectin topically at 750 mcg/kg 
body weight (1.5 x the use level) 7 to 14 days prior to parturition. The calves 
born to the dosed cows were sacrificed 12 to 24 hours after birth. 

4. Radiotracer: The cows were dosed with a dosing solution containing 5-3H-
MK-0397. The radiochemical purity of the drug substance was greater than 
98% by high performance liquid chromatography. The topical solution used 
in this study was the same as the formulation to be marketed for use on 
cattle. 

5. Milk and Tissue Sample Collection: Milk samples were collected at least once 
during the first 24 hours after parturition and every twelve hours from 
approximately 1.5 days through 7 days post parturition. Liver, kidney, fat, 
and muscle were collected from the calves. Milk and combusted tissue 
samples were subjected to radioactivity analysis using liquid scintillation 
spectrometry. 

6. Total Residue Concentration: In colostrum and milk, peak radioresidue levels 
were in the range of 7.14 - 13.18 ng/mL (lower than the safe concentration 
of 16 ng/mL allowed in milk). The total residue levels observed in milk in 
study CA-372 were similar to or lower than the total milk residue levels 
observed in studies CA-365 and CA-367 described above. Total residue levels 
in fat and muscle of the calves were below the limit of quantitation (3.9 ppb 
for fat and 1.1 ppb for muscle). The total residue levels in kidneys were all 
equal to or below 2.0 ppb. The total residue levels in livers ranged from 5.8 
ppb to 55.0 ppb and averaged 21.4 ppb. 

3. Metabolism of Eprinomectin in Cattle. 

Metabolite profiles in milk (Studies CA-365 and CA-367) and tissues and feces 
(metabolism study ADMES-3, samples from study CA-368) were determined. The 
radioresidues derived from eprinomectin and structurally similar metabolites were 
all essentially extractable into organic solvents. These solvent extracts were 
analyzed by reversed phase HPLC. Eprinomectin was not metabolized to a 
significant extent in lactating and beef cattle. The total amount of all the 
metabolites in the edible tissues or milk was 10% or less of the total 
radioresidues in any particular matrix. Also none of the metabolites was greater 
than 10% of the total radioresidues or was present in amounts greater than 0.1 
ppm. Therefore, metabolites were not structurally identified. In general, the 
metabolite profile in a given matrix (tissues, plasma, or excreta) did not change 
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with time post-dose in either dairy or beef cattle. Also, in beef cattle, the 
metabolite profiles in all matrices were independent of the sex of the animal. The 
metabolism of eprinomectin in all the biological matrices is nearly identical 
qualitatively and quantitatively. 

Eprinomectin is not metabolized extensively in cattle and the B1a component is 
the major residue in all matrices. For example, in milk, liver, kidney, fat, dose-
site muscle, and muscle, the percent contribution from the B1a component was 
85.6, 86.4, 86.2, 86.7, 83.3, and 82.0, respectively. The percent contribution 
from eprinomectin and metabolite residues to the overall metabolite profile in 
milk, liver, fat, and feces are shown in Table VI.C.2. 

Table VI.C.2. Percent Contribution of Eprinomectin and Metabolites to the Overall 
Metabolite Profile in Milk and Tissues 

Matrix 
Eprinomectin 

Metabolites B1b B1a Total 
Milk 7.9 85.6 93.5 two metabolites > 1.0% 
Liver 9.3 86.4 95.7 one metabolite 1.1% 
Fat 7.2 86.7 93.9 one metabolite 1.0% 

Feces 8.3 78.3 86.6 
one metabolite 7.4%, 
one metabolite 1.6% 

D. Comparative Metabolism of Eprinomectin in Rats 

1. The Distribution, Excretion, and Metabolism of MK-0397 (L-653,648) in Rats 
(ADMES-1). 

i. Name and Address of Investigator: 
Bruce A. Halley 
Merck Research Laboratories 
Box 2000 
Rahway, NJ 07065 

ii. Test Animals: Sprague-Dawley (CRL-CD-SD BR) VAF rats (fourteen males and 
fourteen females), approximately seven weeks of age, were used in this study. 
The same strain of rats was treated in the fourteen-week and multigeneration 
oral toxicity studies and an oral developmental toxicity study. 

iii. Route of Drug Administration and Time and Duration of Dosing: Twelve animals 
of each sex were administered seven consecutive daily oral gavage doses of 
eprinomectin at approximately 6.0 mg/kg body weight. Two animals of each 
sex (controls) received approximately the same volume of unmedicated vehicle. 

iv. Radiotracer: The dosing solution contained 5-3H-L-653,648. The radiochemical 
purity of the drug substance was 98% by high performance liquid 
chromatography. 

v. Samples Collected: Three male and three female rats were sacrificed at 
approximately 7 hours, 1, 2, and 5 days after the seventh dose. Liver, kidney, 
fat, muscle, and GI tract were collected. In addition, urine and feces were 
collected daily from each rat. 

vi. Results: Through day 5 after the last dose, 90% of the administered dose was 
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excreted in feces and less than 1% in urine. Based on chromatographic 
retention times, the metabolite profiles in rat tissues and feces were shown to 
be qualitatively similar to the profiles in cattle milk, plasma, tissues, and feces. 
Although in most of the rat tissues, especially at later times, the percent 
contribution from one metabolite (M5, identified as the N-desacetyl MK-0397) 
was greater than 10%, metabolism of eprinomectin to M5 does not occur to any 
significant degree as a whole in the rat. This was based on the fact that in rat 
feces, where 90% of the dose was accounted for, M5 constituted only 1.5% and 
6.2% of the total residues in males and females, respectively. All the 
metabolites that were observed in cattle tissues and milk were also observed in 
several rat tissues. Whereas the metabolism of eprinomectin was independent 
of sex in cattle, the metabolism of eprinomectin to M5 was sex-dependent in 
rats, i.e., the female rats produced more of M5. From this comparative 
metabolism study, it was evident that the rat, a laboratory toxicity test species, 
was exposed to the major drug residue components which were present in 
cattle tissues. 

E. Selection of a Target Tissue, Marker Residue, and Determination of a 
Tolerance 

Since the residue levels in liver were higher than those in other tissues and the total 
residue levels and the marker residue levels deplete in parallel in liver, liver was 
considered as the target tissue. Total residue levels in liver also depleted in parallel 
to total residue levels in other tissues. 

Metabolite profiles of milk and other edible tissues indicated that the B1a component 
of eprinomectin was the major residue. The levels of the B1a component depleted in 
parallel to the total residues in all edible tissues, and was selected as the marker 
residue. Marker residue levels in milk and edible tissues were determined using the 
validated high pressure liquid chromatography-fluorescence detection method. 

In studies CA-365 and CA-367, the peak levels of the marker residue in milk were in 
the range of 2.15 - 21.10 ng/mL. The ratios of marker residue levels to total 
eprinomectin-related residues (corrected for the contribution from tritiated water) at 
every milking interval were calculated and averaged to be 0.77. Hence, the tolerance 
of 12 ng/mL for the eprinomectin B1a component marker residue in milk was 
obtained by multiplying this ratio with the milk safe concentration of 16 ng/mL. 

In study CA-368, the marker residue levels were determined in various edible tissues 
and are presented in Table VI.E.1. 

Table VI.E.1. Marker Residue Levels (ng/g or ppb) in Edible Tissues of Cattle 
following a Topical Dose of 5-3H-Eprinomectin at 500 mcg/kg bw 

Tissue 

Post Dosing 
Interval to 
Sampling 
(Days) - 7 

Post Dosing 
Interval to 
Sampling 
(Days) - 14 

Post Dosing 
Interval to 
Sampling 
(Days) - 21 

Post Dosing 
Interval to 
Sampling 
(Days) - 28 

Liver 807 ± 168 546 ± 185 369 ± 194 181 ± 70 
Kidney 161 ± 55 113 ± 35 54 ± 23 24 ± 7 
Fat 30 ± 11 19 ± 6 14 ± 8 5 ± 2 
Dose site muscle 17 ± 4 8 ± 4 14 ± 6 12 ± 14 
Muscle 6 ± 3 4 ± 0.7 3 ± 1 < 2 
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The ratio of marker residue concentration to the total residue concentration in each 
animal tissue was calculated and averaged for each tissue type. The average ratios 
in liver, kidney, fat, dose-site muscle, and muscle were 0.83, 0.85, 0.92, 0.71, and 
0.69, respectively. The marker residue (eprinomectin B1a component) tolerance in 
the liver (target tissue) was calculated by multiplying the safe concentration in liver 
by the average ratio of marker to total residues in liver. Therefore, the tolerance in 
liver was 5760 ppb x 0.83, or 4800 ppb after rounding. 

In study CA-372, marker residue levels in livers of one-day old calves were also 
determined. The marker residue levels in livers were averaged to be 19.3 ppb with a 
marker to total residue ratio of 0.90. 

F. Studies to Establish a Withdrawal Time 

1. Zero Milk Discard: 

A zero milk discard has been established for IVOMEC® EPRINEX™ (eprinomectin) 
Pour-On for Beef and Dairy Cattle using 24 mcg of the total ADI for a person 
weighing 60 kg as the portion assigned to milk. This was based on the milk residue 
data from the radiotracer studies CA-365 and CA-367 as described in parts VI. C 
and VI. E of this summary. 

2. Zero Tissue Withdrawal Period: 

Three studies using the commercial pour-on formulation were conducted to 
demonstrate that no withdrawal period is required for edible tissues. 

(i) Eprinomectin (MK-0397): A Study in Cattle to Determine the MK-0397 Marker 
Residue for Establishing a Withdrawal Period (Study 94031, CA-371). 

1. Name and Address of Investigator: 

Study Director: 
Lori D. Payne, Ph.D. 
Merck Research Laboratories 
Merck & Co., Inc. 
P.O. Box 2000 
Rahway, NJ 07065 

Principal Biologist: 
Terry D. Faidley, Ph.D. 
Merck Research Laboratories 
Merck & Co., Inc. 
Somerville, NJ 08876 

2. Test Animals: Seventeen male castrates and seventeen heifers, Hereford x 
Holstein, beef cattle weighing 436 to 656 kg and ranging in age from 
approximately 17 to 20 months were used in this study. 

3. Route of Drug Administration: Thirty cattle were dosed by topical 
administration at 500 mcg/kg body weight (1 mL/10 kg body weight) with a 
solution containing 5 mg eprinomectin per mL of formulation (0.5%). The 
topical solution used in this study was the same as the formulation to be 
marketed for use on cattle. For calculation of the volume dosed, the 
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animal's body weight was rounded up to the nearest 50 kg. 

4. Time and Duration of Dosing: The cattle were treated once at Day 0. Five 
treated animals were sacrificed at each of six times post-dose: 10, 17, 24, 
34, 44, and 55 days. Four animals served as unmedicated controls. 

5. Results: Marker residue assays were conducted on the liver samples (the 
target tissue) and dose-site muscle using a validated high pressure liquid 
chromatography-fluorescence detection method. The average marker 
residue concentrations found are presented in Table VI.F.1. 

Table VI.F.1. Average Marker Residue Concentrations (ng/g or ppb) in Liver 
and Dose-Site Muscle of Cattle Dosed Topically with Eprinomectin at 500 
mcg/kg bw 

Average Marker Residue 
Concentrations 

Post-Dose Sampling Interval (Days) 
10 17 24 34 44 55 Control 

ng/g (Liver) 748 237 56 26 4 <1 <1 
Std. dev. 78 125 28 24 3 -- -- 
ng/g (Dose-site muscle) 8 3 <2 <1 <1 NA <1 
Std. dev. 2 2 -- -- -- -- -- 

NA = not assayed 

The analytical method used to determine the marker residue has a lower 
limit of reliable measurement of 2 ng/g and a limit of detection of 1 ng/g. 
The marker residue tolerance for eprinomectin-treated cattle has been 
established to be 4800 ng/g for liver. The average marker residue 
concentrations in liver from study CA-371 were at least six times lower than 
the liver tolerance. 

(ii) Eprinomectin Topical: A Study in Cattle to Determine Eprinomectin (MK-0397) 
Marker Residue in Edible Tissue at 0.5, 1, 3, 5, and 7 Days After Treatment 
(Study 94458, ASR 14741). 

1. Name and Address of Investigator: 

Study Director: 
Lori D. Payne, Ph.D. 
Merck Research Laboratories 
Merck & Co., Inc. 
P. O. Box 2000 
Rahway, NJ 07065 

Principal Biologist: 
Ron Gogolewski, Ph.D. 
Merck Research Laboratories 
Merck Sharp & Dohme Pty Ltd 
P. O. Box 135 
Ingleburn NSW 2565 
Australia 

2. Test Animals: Beef cattle (fourteen male castrates and thirteen heifers), of 
either Angus or Hereford breed, weighing 227 to 389 kg, and ranging in age 
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from approximately 12 to 19 months were used in this study. The in-life 
phase was conducted in New South Wales, Australia. 

3. Route of Drug Administration: Twenty-five cattle were dosed by topical 
administration at 500 mcg/kg body weight (1 mL/10 kg body weight) with a 
solution containing 5 mg eprinomectin per mL of formulation (0.5%). The 
topical solution used in this study was the same as the formulation to be 
marketed for use on cattle. For calculation of the volume dosed, the 
animal's body weight was rounded up to the nearest 50 kg. 

4. Time and Duration of Dosing: The cattle were treated once at Day 0. Five 
animals were slaughtered at each of five times post-dose, 0.5, 1, 3, 5, and 
7 days. Two animals served as unmedicated controls. 

5. Results: Liver and dose-site muscle samples were assayed by the validated 
high pressure liquid chromatography-fluorescence detection method for 
marker residue. The average marker residue concentrations found are 
presented in Table VI.F.2. 

Table VI.F.2. Average Marker Residue Concentrations (ng/g or ppb) in Liver 
and Dose-Site Muscle of Cattle Dosed Topically with Eprinomectin at 500 
mcg/kg bw 

Average Marker Residue 
Concentrations 

Post-Dose Sampling Interval (Days) 
0.5 1 3 5 7 Control 

ng/g (Liver) 278 551 710 376 323 <1 
Std. dev. 71 148 177 134 83 --- 
ng/g (Dose-site muscle) <2 3 4 2 <2 <1 
Std. dev. --- 1 1 --- --- --- 

NA = not assayed 

The criteria for a zero-withdrawal time were that the average marker 
residue concentration at each slaughter time in liver had to be no greater 
than one-half the liver marker residue tolerance of 4800 ppb. The criteria 
were met with this study, thus establishing a zero-withdrawal time for 
cattle. The average marker residue concentrations in dose-site muscle at all 
slaughter times were lower than 1/450 of the muscle safe concentration of 
1920 ppb. 

(iii) Eprinomectin (MK-0397): A Study in Non-ruminating Calves to Determine 
Eprinomectin Marker Residue Concentrations in Edible Tissues at 1, 3, 7, and 
14 Days after Treatment (Study 94633, ASR 14645). 

1. Name and Address of Investigator: 

Study Director: 
Lori D. Payne, Ph.D. 
Merck Research Laboratories 
Merck & Co., Inc. 
Box 2000 
Rahway, NJ 07065 

Principal Biologist:
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Terry D. Faidley, Ph.D. 
Merck Research Laboratories 
Merck & Co., Inc. 
Somerville, NJ 08876 

2. Test Animals: Fourteen preruminating male Holstein calves, weighing 90.4 
to 103 kg and to be less than 16 weeks old at slaughter, were used in this 
study. 

3. Route of Drug Administration: Twelve calves were dosed by topical 
administration at 500 mcg/kg body weight (1 mL/10 kg body weight) with a 
solution containing 5 mg eprinomectin per mL of formulation (0.5%). The 
topical solution used in this study was the same as the formulation to be 
marketed for use on cattle. For calculation of the volume dosed, the 
animal's body weight was rounded up to the nearest 10 kg. 

4. Time and Duration of Dosing: The cattle were treated once at Day 0. Three 
treated calves were sacrificed at each of four times post-dose: 1, 3, 7, and 
14 days. Two calves served as unmedicated controls. 

5. Results: Marker residue assays were conducted on the liver samples (the 
target tissue), kidney, and dose-site muscle using a validated high pressure 
liquid chromatography-fluorescence detection method. The average marker 
residue concentrations found are presented in Table VI.F.3. 

Table VI.F.3. Average Marker Residue Concentrations (ng/g or ppb) in Liver, 
Kidney, and Dose-Site Muscle of Calves Dosed Topically with Eprinomectin 
at 500 mcg/kg bw 

Average Marker Residue 
Concentrations 

Post-Dose Sampling Interval (Days) 
1 3 7 14 Control 

ng/g (Liver) 618 832 1220 803 33 
Std. dev. 377 130 386 46 21 
ng/g (Kidney) 119 166 237 120 4 
Std. dev. 113 48 14 55 --- 
ng/g (Dose-site muscle) 9 26 57 23 <1 
Std. dev. 11 12 8 5 --- 

G. Regulatory Methods 

Because no withdrawal time applies to this product for either milk or edible tissues, 
no regulatory method is required. However, a determinative method using a high 
pressure liquid chromatography assay for the B1a component of eprinomectin has 
been validated in a sponsor-monitored method trial meeting CVM requirements. In 
addition, a validated research method for the B1a component of eprinomectin in milk 
has been made available by the sponsor. 

V. USER SAFETY 

A. Acute Oral Toxicity Study in Mice 

1. Report Number: TT #93-2733. 

2. Study Dates: Started 21SEP93, ended 04OCT93. 
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3. Principal Investigators: W. Bagdon and M. Kloss. 

4. Laboratory: Merck Research Laboratories, West Point, PA. 

5. Substance and Dosage Form Tested: MK-0397 Cattle Topical Formulation (L-
653,648-127C). 

6. Species and Strain: Mouse, Crl:CD-1®(ICR)BR. 

7. Number of Animals/Sex/Group: 10/sex. 

8. Dosage Levels Tested: 5000 mg/kg (5.45 ml of formulation/kg body weight). 

9. Route of Administration: Oral via gavage. 

10. Parameters Examined: Physical signs of toxicity were recorded daily and body 
weights were recorded pretest and days 7 and 14. 

11. Toxicity Observed: No mortality or treatment-related physical signs were 
observed in any mouse throughout the study. 

12. No-Observed-Effect Level: > 5000 mg/kg (highest dose tested). 

B. Ocular Irritation Study in Rabbits 

1. Report Number: TT #93-2732. 

2. Study Dates: Started 04OCT93, ended 18OCT93. 

3. Principal Investigators: W. Bagdon and M. Kloss. 

4. Laboratory: Merck Research Laboratories, West Point, PA. 

5. Substance and Dosage Form Tested: MK-0397 Cattle Topical Formulation (L-
653,648-127C). 

6. Species and Strain: Rabbits, New Zealand White. 

7. Number of Animals/Sex/Group: 2 males and 2 females per group. 

8. Dosage Levels Tested: 0.1 ml of the formulation. 

9. Route of Administration: Intraocular. 

10. Parameters Examined: Daily examinations were conducted for systemic toxicity. 
Ocular examinations for signs of irritation were conducted for all animals 15 
minutes and 2 hours after treatment on most days until study termination on day 
15. One group received only the MK-0397 formulation while the other group 
received the formulation followed by rinsing the treated eye with approximately 
20 ml of warm tap water 20 seconds following intraocular administration. 

11. Toxicity Observed: Slight conjunctival redness was found in 1 of 4 rabbits in the 
unwashed group. This effect was completely reversible by 2 hours post-
treatment. No other rabbits in this group or the group which received the water 
rinse showed any signs of irritation throughout the study. 
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C. Guinea Pig Dermal Sensitization Study 

1. Report Number: TT #93-643-0. 

2. Study Dates: Started 04OCT93, ended 03FEB94. 

3. Principal Investigators: G. Durand-Cavagna. 

4. Laboratory: Merck Research Laboratories, Chibret, France. 

5. Substance and Dosage Form Tested: MK-0397 Cattle Topical Formulation (L-
653,648-127C). 

6. Species and Strain: Hartley albino guinea pigs. 

7. Number of Animals/Sex/Group: 10 females in the negative control group, 11 
females in each of the vehicle control and MK-0397-treated groups. 

8. Dosage Levels Tested: 0.4 ml/treatment for induction, challenge, and re-
challenge. 

9. Route of Administration: Dermal. 

10. Parameters Examined: Daily examinations for physical signs of toxicity and 
dermal irritation. 

11. Toxicity Observed: Slight dermal irritation was found in the vehicle control and 
MK-0397-treated groups. However, the MK-0397 formulation is considered 
negative for dermal sensitization since on re-challenge, dermal signs were less 
than upon primary challenge and were similar in the vehicle and MK-0397 
groups. The observed effects are considered due to the slight irritation produced 
by the formulation vehicle. 

D. Thirty-Day Dermal Toxicity and Irritation Study 

1. Report Number: TT #93-128-0. 

2. Dates: Started 30SEP93, ended 07APR94. 

3. Principal Investigators: M. Kloss, M. Hubert, and J. Majka. 

4. Laboratory: Merck Research Laboratories, West Point, PA. 

5. Substance and Dosage Form Tested: MK-0397 Cattle Topical Formulation (L-
653,648-127C). 

6. Species and Strain: Hanford mini-swine. 

7. Number of Animals/Sex/Group: 4/sex/group. 

8. Dosage Levels Tested: 5ml/animal/day for each of the saline control, vehicle 
control, and MK-0397 formulation groups. 

9. Route of Administration: Dermal. 

10. Parameters Examined: All animals were observed daily for physical signs and 
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evidence of dermal irritation. In addition, all animals were weighed pretest and 
once weekly and food consumption was estimated twice daily. Complete 
necropsies were performed on all animals and the dermal application sites, brain, 
cervical spinal cord, and sciatic nerves as well as all gross changes from all 
animals were examined histopathologically. 

11. Toxicity Observed: No treatment-related mortality, clinical signs, body weight or 
food consumption changes were found during the study. The only treatment-
related finding was a slight increase in the incidence and severity of focal cellular 
infiltration noted histologically in the vehicle control and MK-0397-treated groups 
compared to the saline control. This finding is indicative of a mild degree of 
irritancy related to the formulation vehicle, since the presence of MK-0397 did 
not affect the incidence or severity of the response. 

12. No-Observed-Effect Level: <5mL/dermal application site 

E. Handler Safety Evaluation 

The MK-0397 cattle topical formulation is not acutely toxic in mice as no toxicity was 
observed at 5000 mg/kg, the highest dose tested. The formulation was practically 
non-irritating to the eyes in the rabbit ocular irritation study. Irrigation of the eyes 
prevented the mild irritation that was observed. The formulation was not a dermal 
sensitizer in guinea pigs and did not produce any systemic toxicity when tested 
dermally in mini-swine. In one field trial, the person applying the drug did report a 
mild skin irritation on one hand which was directly exposed to the drug and was not 
immediately washed, however, this individual has a history of multiple 
hypersensitivities. The following direction is on the product: 

As with any topical medication intended for treatment of animals, skin contact should 
be avoided. If accidental skin contact occurs, wash immediately with soap and water. 
If accidental eye exposure occurs, flush eyes immediately with water. 

In addition, a toll-free telephone number will be available on the label to inform 
users of where to obtain additional information concerning user safety relative to the 
MSDS and to report adverse events involving the target species or human exposure. 

VI. AGENCY CONCLUSIONS 

The data submitted in support of this NADA satisfy the requirements of Section 512 of 
the Federal Food, Drug and Cosmetic Act and 21 CFR Part 514 of the implementing 
regulations. The data demonstrate that IVOMEC® EPRINEXTM Pour-On for Beef and 
Dairy Cattle is safe and effective for the treatment and control of gastrointestinal 
roundworms, lungworms, grubs, horn flies, lice and mange mites in cattle when 
administered topically as a single dose of 500 mcg eprinomectin per kilogram body 
weight. IVOMEC® EPRINEXTM Pour-On for Beef and Dairy Cattle has also been proven 
to protect cattle against infection or reinfection with Dictyocaulus viviparus for 21 days 
when administered at the recommended dose. 

Based on a battery of toxicology tests, an acceptable daily intake (ADI) of 10 mcg/kg 
body weight/day was calculated. A portion of the ADI (0.4 mcg/kg body weight/day) was 
reserved for milk and yielded a milk safe concentration of 16 ppb. The rest of the ADI 
(9.6 mcg/kg body weight/day) was used in the calculation of safe concentrations for 
total eprinomectin-related residues of 1.92 ppm in muscle, 5.76 ppm in liver, 11.52 ppm 
in kidney, and 11.52 ppm in fat. Metabolism studies in cattle along with quantitation of a 
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marker residue in radiolabeled milk and tissues established tolerances of 12 ppb and 4.8 
ppm for the B1a component of eprinomectin (the marker residue) in milk and liver (the 
target tissue), respectively. 

Based on the milk residue data from the radiotracer studies, a zero milk discard has 
been established for the use of IVOMEC® EPRINEX™ (eprinomectin) Pour-On product. 
There was no pre-slaughter withdrawal time required for edible tissues from the results 
of marker residue depletion studies in adult cattle and preruminating calves, following a 
single topical application of IVOMEC® EPRINEX™ (eprinomectin) Pour-On for Beef and 
Dairy Cattle at a dose rate of 500 mcg/kg animal body weight (1 mL/10 kg body 
weight). 

The data submitted for IVOMEC® EPRINEXTM Pour-On for Beef and Dairy Cattle support 
the marketing of the product as an over-the-counter new animal drug. Adequate 
directions for use have been written for the layman, and the conditions for use 
prescribed on the labeling are likely to be followed in practice. Therefore, the Center for 
Veterinary Medicine (CVM) has concluded that this product shall have over-the-counter 
marketing status. 

The Agency has carefully considered the potential environmental effects of this action 
and has concluded that the action will not have a significant impact on the human 
environment and that an environmental impact statement is not required. The Agency's 
finding of no significant impact (FONSI) and the evidence supporting that finding is 
contained in an environmental assessment which may be seen in the Dockets 
Management Branch (HFA-305), Park Building, (Room 1-23), 12420 Parklawn Dr., 
Rockville, Maryland 20857. 

Under Section 512(c)(2)(F)(i) of the Federal Food, Drug, and Cosmetic Act, this approval 
qualifies for FIVE years of marketing exclusivity beginning on the date of approval 
because no active ingredient (including any ester or salt of the active ingredient) of the 
drug has been approved in any other application. IVOMEC® EPRINEXTM Pour-On for 
Beef and Dairy Cattle is under patent number 4,427,663, which expires on March 16, 
2002 and patent number 5,602,107, which expires on May 10, 2013. 

The format of this FOI Summary document has been modified from its original form to 
conform with Section 508 of the Rehabilitation Act (29 U.S.C. 794d).  The content of this 
document has not changed. 
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