
СЕЛСКОСТОПАНСКА АКАДЕМИЯ ● ЖИВОТНОВЪДНИ НАУКИ, LVIII, 6/202174

Field trials to establish the clininical equivalence of two 
34% injectable solutions of nitroxinil in sheep, cattle and 

buffalo naturally infected with Fasciola hepatica and certain 
gastrointestinal nematodes

Metodi Petrichev
University of Forestry, Department of Plant Pathology 

and Chemistry – Sofia
Corresponding author: metodi.biochemystri@gmail.com

Citation: Petrichev, M. (2021). Field trials to establish the clininical equivalence of two 34% 
injectable solutions of nitroxinil in sheep, cattle and buffalo naturally infected with Fasciola 
hepatica and certain gastrointestinal nematodes. Zhivotnovadni Nauki, 58(6), 74-81 (Bg).

Abstract

The clinical equivalence in the field of two 34% injectable solutions of nitroxynil - Nitroxinil 34% 
solution for injection - ”Investigation product” and Trodax 34% inj. sol. - ”Control product” in sheep, 
cattle and buffaloes naturally infected with Fasciola hepatica and some gastrointestinal nematodes. 
In each experiment three groups were formed – two experimental and one control. The experiments 
were performed to compare and possibly confirm the clinical equivalence between the preparation 
Nitroxinil 34% inj. sol. and the original Trodax product 34%. A total of 126 sheep of the Local 
Improved breed were used, with a body weight of 40–50 kg, mostly female and of different ages. In 
the experiments with cattle, 60 cattle from the cross X Local Chernoshareno and 30 buffaloes of the 
breed ”Murrah”, of female sex with different live weight, were used. The test and control product 
was administered at a dose of 10 mg/kg bw. or 1 ml for 34 kg m.p. Sheep, cattle and buffaloes were 
injected once subcutaneously. In terms of its effectiveness, Nitroxinil 34% solution for injection does 
not differ from the original product Trodax (P > 0.05), which leads to the conclusion that the two 
preparations are equivalent in terms of their clinical efficacy. 

The aim of the present study was to conduct a comparative clinical study of these two veterinary 
medicinal products in terms of their efficacy.

Key words: clininical equivalence, two 34% injectable solutions of nitroxinil, sheep, cattle, 
buffalo 

Introduction

Nitroxynil (4-cyano-2-iodo-6-nitrophenolе or 
4-hydroxy-3-iodo-5-nitrobenzonitrile) is an an-
tifascione agent active mainly against Fasciola 
hepatica and Fasciola gigantica (over 6 weeks 
of age) and some adult forms of gastrointestinal 
nematodes-chemotophages Haemonhus spp., 
Bunostomum spp., Oesophagostomum spp. and 

others. It is administered in doses of 10 mg/kg 
bw. against imaginary forms of fasciols over 12 
weeks of age, while in younger invasion the dose 
may be increased to 15 mg/kg bw. It is known 
under the trademarks Dovenix – 25% solution 
for injection and Trodax – 34% solution for in-
jection in both cases as the N-ethylglucamine 
salt of nitroxinil. 
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Materials and metods 

In essence, the study is based on the formation 
of parallel groups in which the animals were ran-
domized based on the intensity of the invasion 
with F. hepatica. In each separate experiment 
three groups are formed – two experimental and 
one control.  The experiments were performed to 
compare and possibly confirm the clinical equiv-
alence between the veterinary medicinal product 
Nitroxinil 34% inj. sol. and the original Trodax 
product 34%. The experiments are performed 
with naturally infested animals. In essence, they 
are defined as the so-called ”Dose-confirming 
experiments”. 

Randomization: In preliminary studies, ani-
mals were grouped into triplets depending on 
the established invasion. In descending order, 
the members of each three are divided into three 
groups – two experimental and one control. 

Experimental animals: A total of 126 sheep 
of the Local Improved breed were used, with a 
body weight of 40–50 kg, mostly female and of 
different ages. In the experiments with cattle, 
60 cattle from the cross X Local Chernoshareno 
and 30 buffaloes of the breed “Murrah”, of fe-
male sex with different live weight, were used. 

Clinical signs and diagnosis: only healthy 
animals without clinical signs of fasciolosis 
were included in the experiments. The criterion 
for inclusion in the experiments is the intensity 
of fasciol invasion, determined in the labora-
tory. 

Animal husbandry: sheep are privately 
owned. In spring, summer and autumn the sheep 
are raised on pasture, and in winter – on a sta-
ble. The fееd during the stable period consists 
mainly of hay and feeding with cereals – bar-
ley, wheat and oats. The agility campaign is in 
the period January–March. Cattle and buffaloes 
are also owned by private farmers. Usually one 
owner has 2–3 cows. The feeding of cattle and 
buffaloes is pasture in summer and with hay and 
silage in autumn and winter. They are fed with 
concentrated fodder – barley, wheat and corn all 
year round. The water is from natural and tap 
sources. 

Concomitant treatments: no other animal 
treatment drugs were administered during the 
experiments in the experimental and control 
groups. 

Veterinary medicinal products: Dosage forms 
Nitroxinil 34% solution for injection – ”Investi-
gation product” 

VMP is manufactured by the company Dop-
harma to order. Contains 34% Nitroxinil as N-
Ethylglucamine salt. Batch No.03G299, Manu-
facturing date 07-2019. Expire date 07-2021. 

Trodax 34% inj. sol. – “Control product”
Trodax 34% inj. sol., Commercially available, 

with Batch No. R077321A, Expire date 11-2021, 
was used. 

Doses, method and frequency of administra-
tion: The test and control products were admin-
istered at a dose of 10 mg/kg bw. or 1 ml per 34 
kg bw. The sheep were injected once subcutane-
ously behind the elbow joint, following the rules 
of asepsis and subcutaneous medication. Cattle 
and buffaloes were also injected once subcutane-
ously, but in the neck area, in an amount of 1 ml 
per 34 kg body weight. 

Methods / Analytical procedures 
Fasciola hepatica: the semi-sedimentation 

method was used to determine the amount of 
eggs in grams of faeces (Gonzales-Lanza et al., 
1989). 

Gastrointestinal nematodes: The classical 
McMaster method was used to count eggs in 
grams of faeces in sheep, cattle and buffaloes. 

The helminths from the rennet, the duode-
num, the small, large and caecum of the au-
topsied 18 sheep were collected after repeated 
washing with tap water and settling of the in-
testinal contents, and preserved in Barbagal’s 
solution. 

They were listed and assigned to a genus. The 
procedures described in section 4.6 have been 
used. Necropsy procedures (Veterinary Parasi-
tology, 58 (1995), 181-213). 

Statistical methods 
Working with raw data. When processing the 

data from the study of the intensity of the inva-



СЕЛСКОСТОПАНСКА АКАДЕМИЯ ● ЖИВОТНОВЪДНИ НАУКИ, LVIII, 6/202176

Ta
bl

e 
1.

 In
te

ns
ity

 o
f i

nv
as

io
n 

in
 c

at
tle

 a
nd

 b
uf

fa
lo

es
 b

ef
or

e 
in

cl
us

io
n 

in
 th

e 
ex

pe
ri

m
en

ts
 

Ex
pe

rim
en

t №

Po
pu

lat
ed

 
pla

ce

Nu
mb

er
 of

 
an

im
als

 in
 a 

gr
ou

p

Inv
as

ion
 be

for
e 

tre
atm

en
t (

eg
gs

 
in 

gr
am

s o
f 

fae
ce

s)

Ni
tro

xin
il 3

4%
n

Tr
od

ax

n

Co
ntr

ol 
gr

ou
p

n

Ni
tro

xin
il 3

4%
Tr

od
ax

Co
ntr

ol

F. 
he

pa
tic

a
GI

 n
em

at
od

es
F.

 h
ep

at
ica

GI
 n

em
at

od
es

F.
 h

ep
at

ica
GI

 n
em

at
od

es
1

А
9

9
9

37
.03

 ±
 2.

45
88

.8
9 ±

 27
.3

6
37

.03
 ±

 3.
93

12
2 ±

 11
.79

35
,1 

± 
1,8

5
83

.3
3 ±

 23
.57

2
B

11
11

11
48

.47
 ±

 8.
24

93
.18

 ±
 23

.8
6

46
.6 

± 
10

.0
5

86
.3

6 ±
 3

0.1
6

46
,9 

± 
8,6

5
50

.0 
± 

15
.0

8
3

C
10

10
10

98
.32

 ±
 20

.2
5

70
.0

0 ±
 13

.3
3

99
.9

8 ±
 19

.72
10

0,0
 ±

 25
.82

98
,3 

± 
11

,3
6

70
.0 

± 
12

.72

To
ta

l:
30

30
30

Ta
bl

e 
2.

 In
te

ns
ity

 o
f i

nv
as

io
n 

in
 sh

ee
p 

be
fo

re
 in

cl
us

io
n 

in
 th

e 
ex

pe
ri

m
en

ts
 

Ex
pe

rim
en

t №
Po

pu
lat

ed
 

pla
ce

Nu
mb

er
 of

 
an

im
als

 in
 a 

gr
ou

p

Inv
as

ion
 da

y 
0 (

be
for

e 
tre

atm
en

t) 
eg

gs
 

in 
gr

am
s o

f fe
ce

s
Ni

tro
xin

il 3
4%

n
Tr

od
ax

n
Co

ntr
ol

n

Ni
tro

xin
il 3

4%
Tr

od
ax

Co
ntr

ol

F.
he

pa
tic

a
GI

 n
em

at
od

es
F.

 h
ep

at
ica

GI
 n

em
at

od
es

F.
 h

ep
at

ica
GI

 n
em

at
od

es
1

А
10

10
10

10
4.9

9 ±
 28

.9
8

15
5.0

 ±
 28

.3
4

10
4.9

9 ±
 20

.41
15

5.0
±2

8.
51

10
4.9

8 ±
 28

.0
0

13
0.0

 ±
 22

.61
2

B
9

9
9

12
7.7

6 ±
 31

.3
21

6.6
7 ±

 20
.41

12
7.7

6 ±
 31

.3
22

2.
2 ±

 4
4.9

6
12

2.
2 ±

 26
.5

14
4.4

 ±
 28

.2
3

C
6

6
6

86
.0

9 ±
 7.

95
14

1.6
7 ±

 15
.3

6
86

.0
9 ±

 7.
95

14
1.6

7 ±
 27

.13
77

.76
 ±

 9.
29

15
0.0

 ±
 28

.8
6

4
D

6
6

6
88

.87
 ±

 15
.31

11
6.6

7 ±
 10

.5
4

83
.31

 ±
 10

.5
3

12
5.0

 ±
 11

.18
86

.0
9 ±

 7.
95

14
1.6

7 ±
 32

.7
5

Е
11

11
11

25
7.6

 ±
 16

.4
4

24
5.4

5 ±
 31

.9
5

25
7.6

1 ±
 16

.4
4

25
4.5

5 ±
 37

.82
25

5.9
2 ±

 15
.73

18
1.8

2 ±
 3

4.5
6

To
ta

l:
42

42
42



СЕЛСКОСТОПАНСКА АКАДЕМИЯ ● ЖИВОТНОВЪДНИ НАУКИ, LVIII, 6/2021 77

sion, the detected invasion was transformed into 
a geometric mean for the whole group. 

IE% = (GM e.p.g SG - GM e.p.g. TG) X 100 
                           GM e.p.g. CG 

IE% = (GM No. of parasitesCG - GM No. of 
parasites TG) .100 

                      GM No. of parasites CG 
Where: 
IE – Intensity Efficiency% 
GM e.p.c TG – geometric mean (number of 

eggs per gram of faeces) in the    
experimental group 
GM e.p.g C – geometric mean (number of 

eggs per gram of faeces) in the
control group 
GM No. of parasites TG – geometric mean 

(number of parasites) in the 
experimental group 
GM No. of parasites C – geometric mean 

(number of parasites) in the 
control group 

Statistical processing of results 
One-way analysis of variance (Regular ANO-

VA test) and Tukey’s Multiple Comparison Test 
(post test) were used for data processing. Graph-
Pad Prsm program, version 5.0 was used 

Results and discussion 

Experiments with Large Ruminants (Intensity 
of invasion after treatment) 

Tables 3 and 4 present the results of co-
prooscopic examinations of faecal samples from 
the experimental and control groups of Large 
Ruminants on the 14th and 21st after treatment 
with the two compared preparations Nitroxinil 
34% and Trodax 34%. 

No fasciol eggs were found in cattle in both 
experiments (populated place A and B) in both 
studies on the indicated dates. 

In the case of buffaloes (populated place B) 
on the 14th and 21st day, an arithmetic mean of 
6.67 ± 4.44 eggs per gram of faeces was found 
in those treated with Nitroxinil 34%, and in the 

group treated with Trodax 34% – 3.33 ± 3.33 
eggs per gram of feces 

The same tables show the results of a study 
of the clinical efficacy of the two compared vet-
erinary medicinal products Nitroxinil 34% and 
Trodax 34% against natural invasion by gastro-
intestinal nematodes in large ruminants on days 
14 and 21 after treatment. 

It is known that nitroxynylate has a proven ac-
tivity in the usual dose of 10 mg/kg body weight 
only against Haemonchus contortus and some 
blood-sucking nematodes – Oesophagostomum 
spp. and Bunostomum spp. 

During the statistical processing of the re-
sults, no statistically significant difference in the 
number of eggs was found between the groups 
treated with the test preparations and the control 
group (P > 0.05). 

Calculation of the effectiveness of the com-
pared preparations Nitroxynil 34% and Trodax 
against invasion with F. hepatica. 

The table shows that in cattle, 100% effica-
cy against F. hepatica invasion was reported on 
both the 14th and 21st day after treatment, while in 
buffaloes it was 97.7% and 97.9%, respectively. 

According to the recommendations of the 
W.A.A.V.P., based on the registered efficacy, it 
can be assumed that both preparations are highly 
effective. 

No efficacy was reported against mixed in-
festation with gastrointestinal nematodes due to 
the inability to determine the type of infestation 
only in eggs found in the faeces of treated ani-
mals. 

Experiments with sheep 
Intensity of invasion after treatment (copro 

ovoscopic examinations). 
Tables 6 and 7 present the results of co-

prooscopic examinations of faecal samples from 
the experimental and control groups in sheep of 
the 14th and 21st after treatment with the two com-
pared products Nitroxinil 34% and Trodax 34%. 

The tables show that the intensity of the inva-
sion in the groups treated with the tested prod-
ucts decreased sharply compared to the control 
group at 14 days after treatment (P < 0.001). 
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No differences were found in the effective-
ness of the studied products (the decrease of eggs 
in grams of feces in the two experimental groups 
is the same – (P > 0.05). The data are similar in 
the study of coprobes from the groups on the 21st 
day after injection. 

Calculation of the Efficacy of Nitroxynil 34% 
and Trodax (based on coprooscopic studies). 

Тable 8 shows that the found Efficacy against 
F. hepatica is above the required 90%, which 
shows that the tested products are effective 
against imaginary forms of the parasite. In some 
of the experiments an efficiency of over 98% was 
registered, which speaks of its high efficiency. 

Statistical processing of the data showed that 
there was a significant difference between the 
experimental and control groups in all experi-
ments (P < 0.01), while no significant difference 
was found between the two experimental groups 
(P > 0.05). 

(Gupta et al., 2004) and (Islam KS, 1985) re-
ported 100% efficacy of nitroxynil (Inj. Nitron-
ex) against fasciolosis in cattle at a dosage of 10 
mg/kg body weight. (Ponikarov, 1989) reported 
100% efficacy of nitroxynil (Inj. Nitronex) at a 
dose of 12 mg/kg body weight when adminis-
tered as a subcutaneous injection against fascio-
losis in cattle. The results obtained for nitroxy-
nil are in accordance with (Durrani et al., 2007), 
which determines the percentage efficacy for 
nitroxynil of 93.88% against fasciolosis without 
side effects after injection of the veterinary me-
dicinal product. (Rapic et al., 1988) determined 
a 95.0% efficacy of nitroxynil in cattle against 
fasciolosis. (Dobbins et al., 1982) determined the 
efficacy of nitroxynil at 88.5% in cattle against 
Fasciola sp. 

Conclusion

Based on the results of clinical field trials to 
establish the efficacy of the veterinary medici-
nal product Nitroxinil 34% solution for injection 
produced by Dopharma, the product was found 
to be highly effective against imaginary forms 
of F. hepatica (over 8 weeks of age) at the usual Ta
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Table 8. Efficacy (%) of Nitroxinil 34% and Trodax against F. hepatica in sheep 

Experiment № Populated 
place

Number of animals in a group IE% 14th day IE% 21st day

Nitroxinil 
34% Trodax Control

Nitroxinil 34% Trodax Nitroxinil 34% Trodax
Fasciola 
hepatica

Fasciola 
hepatica

Fasciola
hepatica

Fasciola
hepatica

1 А 10 10 10 96.96 96.84 96.39 95.55
2 B 9 9 9 98.35 97.84 93.94 94.2
3 C 6 6 6 96.36 96.13 93.51 93.51
4 D 6 6 6 96.38 96.13 90.97 90.88
5 E 11 11 11 94.64 97.24 96.15 97.96

doses of 10 mg/kg body weight (1 ml – 34 kg/kg 
body weight). 

With regard to invasion by gastrointestinal 
nematodes, the test products have activity only 
against H. contortus. 

The efficacy of Nitroxinil 34% solution for in-
jection does not differ from the original Trodax 
(P > 0.05), which leads to the conclusion that 
the two products are equivalent in terms of their 
clinical efficacy. 

Adverse reactions associated with the use of 
test products: No side effects associated with the 
tested products were observed. 
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