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Abstract 
Antiseptics are widely used in fish diseases to control the growth of fungal on living tissues (External 
body surface and Gills). The current study included the antifungal effects of antiseptics (Malachite green 
5mg/l, Methylene blue 10mg /l, Potassium permanganate 20 ppm, NaCl 5% , Quaternary ammonium 0.5 
ml/l, Copper sulfate 0. 5 mg/l,  Formalin 250 ppm and Povidone iodine 100mg/l) against Branchiomyces 
sanguinis, where several laboratory tests were used to evaluated the antifungal activity of antiseptics 
that used in the this study include Minimum inhibitory concentration, Spore growth test, Radial 
growth assay, Agar-well diffusion method of sensitive test. The results showed that Malachite green, 
Copper sulfate , Quaternary ammonium and Formalin were highly effectiveness against Branchiomyces 
sanguinis, while the Methylene blue, Potassium permanganate, NaCl and Povidone iodine were least 
effective in comparison with other antiseptics used in this study.
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INTRODUCTION
 The common carp is one of type of 
fish also called European carp and it is scientific 
name  (Cyprinus carpio) is a live in the fresh-
water lakes and large rivers in Asia, Europe, 
Africa, America and Oceania. Carp are considering 
invasive Organism because early maturity, 
generalized diet , tolerance to ecosystem, rapid 
growth, highly dispersive in the environment and 
high reproductive capacity (Koehn et al., 2016). 
Fish diseases affect the survival and growth rates 
resulting to poor yield (both in quantity and 
quality). Because of the high cost of medicines 
used for fish, so fish diseases lead to a decline 
in production and cause significant economic 
losses (Idowu et al., 2017). Gill- rot disease is a 
mycological fish disease involving Gill tissues, 
affecting of fish live in the freshwater. The 
disease is caused by Branchiomyces demigrans 
and Branchiomyces sanguinis. Gills infected are 
characterized by necrosis and congestion (Sen 
and Mandal, 2018). Antiseptics are biocides that 
inhibit or destroy of microorganisms growth in or 
on living cells of tissues (Block, 1991), Antiseptics 
are currently used to treat fungal fish diseases 
that affect the outer surface of the fish or their 
Gills, and as a result of different infections fungi 
have emerged several types of antiseptics. For 
the first time in history, Iraq witnessed a major 
environmental disaster and economic loss 
resulting from the loss of millions of fish in the 
Tigris and Euphrates rivers as a result of the Gills 
rot fungal disease that occurred in October of 
2018. The most important characteristic of this 
disaster is the floating of fish on the surface of the 
water and its transfer to various areas of southern 
Iraq, for that the current study aimed to evaluate 
the most important local antiseptics used to treat 
Branchiomyces sanguinis in common carp fish.

MAteRiAls AND MethODs
Branchiomyces sanguinis isolates
 B. sanguinis isolates were taken from 
microbial banking which follow to Microbiology 
lab. /Community health Dept. /Babil institute 
technique.
Topical antiseptics 
 In this study used eight agents of 
most common antiseptics agents were used in 
fungal fish diseases include Malachite green 

5mg/l, Methylene blue  10mg /l, Potassium per-
manganate 20 ppm, NaCl 5% , Ammonium 0.5 
ml/l, Copper sulfate 0.5 mg/l, Formalin 250 ppm 
and Povidone iodine 100mg/l.
 All of above agents were used to evaluate 
the best activity as antifungal when used in the 
treatment fungal Gills rot disease (Branchiomyces 
sanguinis). 
spore count of Branchiomyces sanguinis
spore counts
 B .  sanguinis  spores  count  were 
calculated according to (By a method prepared 
by researchers). After B. sanguinis was cultured 
on the PDA medium at 28 ÷C for 10 days. Two 
pieces of the PDA medium , which contains fungal 
growth, were taken by a cork borer (Number 
2:  diameter 5 mm) then put in a glass test tube 
containing 5 ml of sterile saline water. The glass 
tube is then shaken by the vortex apparatus so that 
the spores can be spread in the saline solution. 
By using a haemocytometer method the spores 
concentration in glass test tube was determined . 
One drop of the spores suspension was added into 
hemocytometer chamber, spores were calculated 
under high power 40X of light microscope using 
the following equation (Nasiru et al., 2015).
 Spores/ml = N x 10^4 , 
Where: where n = the average cell count per 
square of the four corner squares counted. 
 Finally, total number of spore suspension 
in the one ml of saline water should be equal to 
10^7 spore /ml.
Spores growth test
 According to Hussein et al. (2018) method 
With simple modulation. This test aimed to detect 
the viability spores growth after treated with 
antiseptics (Malachite green 5mg/l, Methylene 
blue 10mg /l, Potassium per-manganate 20 ppm, 
NaCl 5%, Ammonium 0.5 ml/l, Copper sulfate 0. 
5 mg/l,  Formalin 250 ppm and Povidone iodine 
100mg/l). Eight containers (Capacity 50 ml) were 
used, each container for each concentration and it 
filled with 50 ml of final concentration were used 
as antiseptics to treat B. sanguinis, then 300µl of 
B. sanguinis spores (1x10^7 spore/ml) were added 
in each container and mixed well. The containers 
were incubated for 24 hours at 28°C. After end 
time of incubation period, two hundred microliter 
were taken from each container by micropipette 
(Volume 100-1000µl)  then put on the surface 
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of PDA agar and diffused on the surface media 
by using glass spreader and cultured on the PDA 
agar and were incubated again for 5 days at 28°C. 
Note:- Sterilization of PDA gar by autoclave at 
temperature 121°C , For 15 mints at 15 Ibs.
Minimum-inhibitory concentration (MIC) 
 MIC procedure was occurred by tube 
dilution Method (Cruickshank et al., 1975) was 
used to determine the MIC values for antiseptics 
agents that used in this study.
 According to this method 10 test tubes 
with 8 ml of Potatoes Dextrose Broth (PDB) were 
used for each antiseptic. To each first tube was 
added 2 ml of the each concentration (Malachite 
green 10% w/v, Methylene blue 25% w/v, 
Potassium permanganate 25% w/v, NaCl 50% 
w/v, quaternary Ammonium 50% v/v, Copper 
sulfate 50% w/v,  Formalin 37% w/v and Povidone 
iodine 10% w/v). and serial two fold dilution was 
done from 1st tube to the 10th  tube and two ml 
of solution (media + antiseptic) were discarded 
from the 10th  tube. one hundred לl of inoculums 
(B. sanguinis spores [1x0^7 spore/ml]) was added 
for each tube. All test tubes were incubated for 5 
days at 28°C. The MIC value was regarded as the 
lowest concentration that did not yield any fungal 
growth on the broth medium used.  
Radial growth assay
 According to equation V1C1=V2C2, Original 
stock antiseptics agents (Malachite green 10% w/v, 
Methylene blue 10% w/v, Potassium permanganate 
10% w/v , NaCl 20% w/v, Quaternary Ammonium 
50% v/v, Copper sulfate 20% w/v,  Formalin 37% 
w/v and Povidone iodine 10% w/v) were mixed 
with PDA media (200ml PDA media were used for 
each antiseptics conce-ntration) after sterilization 
by Autoclave apparatus  (At temperature 121°C, 
for 15 mints, 15 Ibs) to obtain on Malachite 
green 5mg/l, Methylene blue 10mg /l, Potassium 
per-manganate 20 ppm, NaCl 5%, Quaternary 
Ammonium 0.5 ml/l, Copper sulfate 0.5 mg/l,  
Formalin 250 ppm and Povidone iodine 100mg/l. 
By using sterilized cork borer, 5 mm diameter 
discs of PDA media contain B. sanguinis mycelia 
were cut from petri dish was contain colony aged 
about 10 days, then transferred in the center 
of PDA media which contains on the different 
antiseptics agents according to previous prepared 
concentrations. All previous petri dishes as well 
as control positive petri dishes (PDA medial 

cultured by B. sanguinis only) and control negative  
petri dishes (PDA medial without cultured by B. 
sanguinis) were incubated for 10 days at 28oC. 
After end of incubation period, radial growth 
diameter of  B. sanguinis were measured in each 
petri dish (Mohit et al., 2013). Note:-Petri dishes 
of control positive and negative were used as a 
groups compare with other antiseptics groups. 
Number of petri-dish for each group repeated ten 
times.
Agar-well diffusion method of sensitive test
 Agar - well diffusion method is one 
of famous method used to evaluate the anti-
microbial substances activity. (Magaldi et al., 
2004). One hundred microliter were taken from 
spore suspension (1x10^7 spore/ml) by micro-
pipette (Volume 10-100µl)  then put on the 
surface of PDA agar and diffused on the surface 
media by using glass spreader. All petri dishes 
which contain PDA ager left for one hour to dry 
of spores of  B. sanguinis on the media surface. 
Then, by using a sterile cork borer, a hole with a 
diameter of  eight mm is punched aseptically in the 
center of PDA agar, these holes later fill with 100 
ml for each antiseptics concentration were used 
in this study. Then, agar plates are incubated for 
5 days at 28°C. Control positive PDA agar (Surface 
of PDA ager media contain spores but holes 
contain distilled water only) and negative group 
(PDA ager media only). After end of incubation 
period , Zone of inhibition around the well for 
each antiseptics agents and positive control group 
were determined by measuring by Vernier caliper.  
Number of petri-dish for each antiseptic and 
control group (positive and negative) repeated ten 
times. 
Statistical data analysis
 Statistical differences between groups 
(Antiseptics group and control group) was 
determined by using Statistical Package for the 
Social Sciences  (SPSS, Version 20) and compared 
between them by one way analysis of variance 
(ANOVA) followed by least-significant-difference 
(LSD) and the minimum level of significance was 
p < 0.05.

RESULTS AND DISCUSSION
 The current study shows that there are 
differences in the response to antiseptics used 
against B. sanguinis. Malachite green, Quaternary 
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ammonium, Copper Sulfate and Formalin were 
showed highly effective against B. sanguinis in 
comparison with other antiseptics used. While 
Methylene blue, Potassium permanganate, NaCl, 
and Povidone iodine showed least effective against 
same fungal according to the tests conducted in 
this study which include  (Minimum inhibitory 
concentration, table 1, Spores growth test, fig. 1,  
Inhibition zone diameter, table 2, fig. 2 and Radial 
growth diameter, table 3, fig. 3. 
Microscopic appearance of B. sanguinis mycelium 
were noticed different deformity depend on the 
type of antiseptic used 
  Mycelium of B. sanguinis cultivated 

on the PDA media which containing Malachite 
green 5mg/l, Quaternary ammonium 10mg/0.5 
ml/l, copper sulfate 0.5 mg/l and Formalin 250 
ppm were characterized by narrowing the fungal 
filaments and not coloring it with the lactophenol 
cotton blue dye  while, mycelium  of  B. sanguinis 
cultivated on the PDA media which containing 
Methylene blue 10mg/l, NaCl 5%, Povidone iodine 
100mg/l, Potassium permanganate 20 ppm were 
characterized by similar in structure to the fungus 
mycelium in the control group, fig. 4. 

table1. Minimum inhibitory concentration value for 
different antiseptics used. 

Antiseptics MIC value

Malachite green 0.8 mg/ml
Methylene blue 0.8 mg/ml
Potassium 
permanganate 20 mg/ml
NaCl 40 mg/ml
Quaternary  800µl/ml
ammonium
Copper sulfate 1.6 mg/ml 
Formalin 0.592 mg/ml
Iodine 20 mg/ml

Fig. 1. Spore growth test, G= Malachite green 5mg/l, M= Methylene blue  10mg/l, P= Potassium permanganate 20 
ppm , N= NaCl 5%, A= Quaternary ammonium 0.5ml/l, CO= Copper sulfate 0.5mg/l, F= Formalin 250 ppm and I= 
Povidone iodine 100mg/l, C+=Control positive, C- = Control negative.

 Fungicidal effects of Copper sulfate, 
Quaternary ammonium, Malachite green and 
Formalin on the B. sanguinis led to prevent it 
grow in the PDA media, this result may be come 
from the variety of mechanism of action for these 
agents on the cell structures of B. sanguinis. 
Copper sulfate have fungicidal effect on the fungal 
mycelium growth and conidia by Copper ions could 
be attributed to which can catalyze the production 
of highly hydroxyl radicals (•OH), with subsequent 
defect to DNA, proteins, lipids, and Biomolecules, 
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also extensive copper ions induced membrane 
integrity disruption which leads to loss of cell 
permeability (Kumbhar et al.,1991). Quaternary 
ammonium are considered to be membrane 
active substances (McDonnell and Russell, 1999). 
In microorganism cells exposed to Quaternary 
ammonium, have ability of adsorption and 

penetration of  cell wall and reaction with the cell 
cytoplasmic membrane followed by membrane 
disorganization, degradation of nucleic acids and 
proteins, leakage into intracellular structures (low 
molecular weight material) and finally lead to cell 
wall lysis caused by the autolytic enzymes (Tischer 
et al., 2012). Formaldehyde (FD) act by induced 

table 2. Inhibition zone diameter of B. sanguinis in 
the PDA media, by Agar-well diffusion method, for 
different antiseptics used and in comparison with 
control positive and negative.

Antiseptic Inhibition zone
  (mm) M±SE
 
Malachite  green  5mg/l 23.20±0.58 A
Methylene blue 10mg/l   00.00±00.00 B
Potassium permanganate  00.00±00.00 B
20 ppm  
NaCl 5% 00.00±00.00 B
Quaternary ammonium  28.40±0.37 C D E 
0.5ml/l
Copper sulfate  0.5mg/l 28.20±0.37 D 
Formalin 250 ppm 29.20±0.58 E 
Povidone iodine 100mg/l 00.00±00.00 B
C+ 00.00±00.00 B 
C- 00.00±00.00 B

LSD= 0.74
Different capital letters denote significant results (p-value 
<0.05) between differentgroups. 

table 3. Radial growth diameter of B. sanguinis in 
the PDA media , for  different antiseptics used and in 
comparison with control positive and negative group.

Antiseptic Radial growth 
 diameter (mm) 
 
Malachite  green  5mg/l 13.20±0.37 A 
Methylene blue 10mg/l   63.00±1.00  B
Potassium permanganate    62.40±1.02 B
20 ppm
NaCl 5% 22.40±092 C
Quaternary ammonium  7.80±1.49 D
0.5ml/l
Copper sulfate  0.5mg/l 6.60±0.50 D
Formalin 250 ppm 6.40±0.40 D
Povidone iodine 100mg/l 72.60±0.87 E
C+ 72.60±0.67 F
C- 00.00±00.00 G

LSD= 1.98
Different capital letters denote significant results (p-value 
<0.05) between different groups.

Fig. 2. Inhibition zone diameter,  G= Malachite green 5mg/l , M= Methylene blue  10mg /l , P= Potassium 
permanganate 20 ppm, N= NaCl 5%, A= Quaternary ammonium 0.5ml/l, CO= Copper sulfate 0.5mg/l, F= Formalin 
250 ppm and I= Povidone iodine 100mg/l, C+=Control positive, C- = Control negative.
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Fig. 3. Radial growth diameter test, G= Malachite green 5mg/l, M= Methylene blue  10mg /l, P= Potassium 
permanganate 20 ppm, N= NaCl 5% , A= Quaternary ammonium 0.5ml/l , CO= Copper sulfate 0.5mg/l, F= Formalin 
250 ppm and I= Povidone iodine 100mg/l, C+=Control positive, C- = Control negative.

Fig. 4. Microscopic appearance of B. sanguinis growing tops on PDA media after mixed with different antiseptics, 
G = PDA media mixed with Malachite green at concentration 5mg/l,  M= PDA media mixed Methylene blue at 
concentration 10mg/l, P= PDA media mixed Potassium permanganate at concentration 20 ppm, A= PDA media 
mixedwith Quaternary ammonium, N= PDA media mixed with NaCl at concentration 5%, CO= PDA media mixed 
Copper sulfate at concentration 0.5mg/l , F= PDA media mixed Formalin at concentration 250 ppm and  I= PDA 
media mixed Povidone iodine at concentration 100mg/ml. C+=control positive, C- = Control negative.
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cross - links as biomarkers, and the ability of FD 
to cause Genetic material defect  ,Also FD is highly 
reactive with DNA to form DNA-DNA  and (DDX) 
DNA-protein (DPX) cross - links.  (Bogdanffy et al., 
1987). Mitochondria as the major cellular targets 
of Malachite green in both fish and mammals 
(Zahn and Braunbeck, 1995), Malachite green 
(MG) have a toxic effects on the mitochondria 
activates (Srivastava  et al., 2004).,  by promoting 
a dissipation of mitochondrial membrane 
potential followed swelling of mitochondrial. 
This mitochondrial permea-bilization transition 
was followed by respiratory inhibition attributable 
to cytochrome c release and was caused by the 
oxidation of NAD(P)H (Kowaltowski et al., 1999), 
in same time the  carbinol base form of MG is 
more lipophilic and can directly effects on the 
lipid bilayer  of cell membranes by disrupt it and 
resulting in an increase in membrane permeability 
(Srivastava  et al., 2004) . When the potential of 
mitochondrial membrane is lost, cells will damage 
by the programmed cell death eight protein 
(apoptosis inducing factor) is released from the 
mitochondria structure and enters into cytosol 
and finally ends up in the nucleus  of cell where 
it binds to genetic matter (DNA) in a sequence-
independent manner. This normally starts a signal 
transduction resulting in the induction of a caspase 
enzyme-independent pathway of apoptosis by 
causing Deoxyribonucleic acid fragmentation and 
condensation  of  chromosome (Bras  et al., 2005) in 
addtion,  the concentration of antiseptics (Copper 
sulfate, Quaternary ammonium , Malachite green 
and Formalin) used in current study were very 
appropriated to kill  or inhibit of  B. sanguinis.
Other antiseptics used 
 Methylene blue (Affecting by produces 
high energy species that have the potential to 
damage proteins, lipids and  genetic material 
(DNA), Also have a potential mechanism is the 
inhibition of NO synthase, with possible generation 
of superoxide anions) (Epe and Wild., 1989), 
Potassium permanganate (Affecting by damaging 
the cell membrane by oxidation of cell membrane 
associated molecules, leading to increased 
cell permeability), NaCl (Affecting by cellular 
membrane integrity by osmotic stress) (McDonnell 

and Russell, 1999) and Povidone iodine (Affecting 
by  react with functional groups example : -OH 
(reaction with the phenolic group of tyrosine), 

-NH2, (amino acids and nucleotide bases), -SH 
(cysteine) and with C=C bonds of unsaturated 
fatty acids. This reactive groups have essential 
functions in the metabolic processes of  yeast 
and  Bacteria (Gottardi, 1985). These metabolic 
processes are interrupted by the binding of iodine 
and the microorganisms are thus inactivated) were 
showed low antifungal effects against B. sanguinis 
in comparison with other agents which appeared 
high potency as antifungal , this may be result for 
several reasons. First cause :- B. sanguinis may 
be resistance to biocides result from overuse or 
misuse of antiseptics to treat fish fungi or may 
be exposure to a lower sub-lethal concentration 
(McDonnell and Russell,1999). Second caused, 
the antiseptics (Methylene blue , Potassium 
permanganate, NaCl and Povidone iodine) at 
concentration used may be not effect on the  B. 
sanguini and This supports the findings of the 
present study.
 One of the main problems experienced 
by fish breeders in Iraq is the frequent occurrence 
of fungal infections in carp (in enclosed ponds 
and floating cages). At the same time, the 
indiscriminate use of antiseptics and not follow 
recommended concentrations by the manu-
facturer have led to the failure of some these 
substances as a treatment. This is consistent with 
the current study which showed some antiseptics 
substances ineffective against B. sanguinis .
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