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Abstract 

The conducted work, here, was aimed at using a lactophenol-based technique, a method for roundworm slide 

preparation, in the slide preparation of hard ticks (Ixodes) and compared its outcomes with those by a KOH-

based technique, which can generate black-colored appearance of the ticks in the prepared slides due to the 

burning effect of KOH. Here, ticks were placed in the lactophenol solution (1 part of lactic acid, 1 part of phenol, 

2 parts of glycerin, and 1 part of distilled water) for one to three months, depending on the thickness of ticks, at 

room temperature (22-30˚C). For the KOH method, 70% alcohol was used immediately after placing the ticks in 

the KOH solution. The results of the lactophenol method showed high quality and very clear tick slides when 

compared with those prepared by the use of KOH, which revealed dark-looking tick appearance. The current 

study provides an excellent technique that involves the utilization of lactophenol to prepare high quality tick 

slides for better diagnosis and scientific studies of hard ticks (Ixodes). 
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Introduction 

Insects, chiggers, mites, and ticks are just few of the arthropods that blood-feast on terrestrial vertebrates 

throughout their lives. A number of ticks (Acari, Ixodidae) are must-hematophagous ticks. Because of their 

parasitic nature, they are destined to spread microparasites that may be harmful to people and domestic animals. 

Ixodid tick-borne pathogens include viruses, protozoans, bacteria, and nematodes (Kahl, 2018) [7].  

An important category of arthropods is those that carry diseases like ticks. Ticks may transmit a number of 

critical pathogens. Many of the illnesses carried by ticks are exclusive to a particular genus or species. Because 

of this, many clinical environments need the clinical diagnostic laboratories to be able to recognize ticks to the 

genus or, better still, to the species rank. As far as public health is concerned, there are just two families of ticks 

(Ixodidae, the hard ticks, and Argasidae, the soft ticks) (Rochlin et al., 2013) [11]. Both Ixodidae and Argasidae 

may be distinguished by the existence or lack, respectively, of a dorsal shield (scutum). The mouthparts 

(capitulum) of ixodid ticks may be seen from above, whereas the mouthparts of argasid ticks are concealed from 

above. Screening labs often get ixodid ticks because of the length of time they stay attached to the animal. 

On contrary, argasid ticks eat intermittently and do not stay attached to their host for long periods of time. 

Because of this, they can only be sent to the lab on a very limited basis (Mathison & Pritt, 2014) [10]. 

The detection of the hard ticks at the genus or species level may require specific treatment applied to the tested 

ticks, if a tick is mounted, such as the use of KOH for clearing purposes and followed by dehydrating process via 

the utilization of alcohol. This can specifically beneficial for the detection of the tick young sages; larvae, where 

the hair-like structures (body setae) are critical for the taxonomical studies (Balasubramanian et al., 2019) [1]. 

This method can generate low quality slides with dark-appearing ticks on the prepared slides, and this is due to 

the burning effect of the potassium hydroxide on the tested tick. Thus, the conducted work, here, was aimed at 

using a lactophenol-based technique, a method for roundworm slide preparation, in the slide preparation of hard 

ticks (Ixodes) and compared its outcomes with those by a KOH-based technique for the purpose of better slide 

preparation. 

 

Materials and methods 

Ticks 

Ticks were collected using clean a forceps and placed in clean containers. The samples were then transported to 

the Laboratory of Parasitology, College of Veterinary Medicine, University of Al-Qadisiyah, Al-Diwaniyah 

City, Iraq.  

 

Lactophenol method 

In the Lab, ticks were placed in the lactophenol solution (1 part of lactic acid, 1 part of phenol, 2 parts of 

glycerin, and 1 part of distilled water) in glass tubes for one to three months, depending on the thickness of ticks, 

at room temperature (22-30˚C). After that, these specimens were ready to mount with Dpx or canadabalsam. 
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Then, the slides were placed in a warm oven or on a hot plate (45°C) for about two days. After that, the slides 

were ready for microscopic investigation. 

 

KOH method  

For the KOH method, 70% alcohol was used immediately after placing the ticks in the KOH solution. The 

method was followed from a method described by (L. Garcia, 2007; L. S. Garcia & Procop, 2016) [7, 5]. 

 

Results 

The results of the lactophenol method showed high quality and very clear tick slides (Figure 1) when compared 

with those prepared by the use of KOH (Figure 2), which revealed dark-looking tick appearance. 

 

 
 

Fig 1: Images of hard ticks (Ixodid) prepared by lactophenol method 

 

 
 

Fig 2: Images of hard ticks (Ixodid) prepared by KOH method. 
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Discussion 
Ticks are important arthropod that are considered as important disease vector of many pathogens, such as 
viruses, bacteria, and protozoa. This importance makes their identification to the genus or even the species level 
critical for diagnostic purposes and/or entomological studies. This identification process faces challenges, 
especially when investigating the tick external body features via both macroscopic and microscopic examination. 
One of these obstacles is the use of KOH in clearing a tick for slide preparation that can generate low quality 
slides due to the burning effect of KOH left on the tested ticks (Lodha & Poojary, 2015) [9]. 
The present work showed important findings, in which the lactophenol method gave highly clear tick slides that 
can be visualized easily, showing the distinguishing body structures of the tested ticks. The lactophenol method 
generally is used in slide preparation of nematodes (Zahabiun et al., 2015) [13]. Zahabiun et al (Zahabiun et al., 
2015) [13] reported that the use of lactophenol prevents any nematode-related structural damages, which may 
occur due to the use of alcohol-based dehaydration processes in other methods, such as shrinkage of the treated 
worms. Moreover, the authors recorded that the nematode shapes and integrity are kept intact for long period of 
time when using the lactophenol (Zahabiun et al., 2015) [13]. 
The lactophenol method also showed successful slide preparation of mites (Mathison & Pritt, 2014) [10], which 
agrees with the current study findings that indicates the positive results in the slide mount of ticks tested in the 
present study. One of the important genera of hard ticks is Hyalomma spp., which is considered a worldwide-
spread pathogen-transmitting vector that causes the transmission of several important pathogens. There are 
similar morphological features between Hyalomma spp. and Amblyomma spp. but the dorsal shield, forecoxae, 
and anal plates in the males can be used for better differeentiation between the two genera (Chitimia-Dobler et 
al., 2019; Choubdar et al., 2019; Gharbi & Darghouth, 2014; Kumar et al., 2020; Spengler & Estrada-Peña, 
2018) [2, 3, 6, 8, 12]. So, the use of a good slide-mounting solution is important to have high qualty tick slides that 
can be visualized easily to detect these distinct body features. 

 

Conclusion 

The current study provides an excellent technique that involves the utilization of lactophenol to prepare high 

quality tick slides for better diagnosis and scientific studies of hard ticks (Ixodes). 
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