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| Comparative Study—on TFherapeuticEfficacy of

Different Anthelmintics in Treatment of Swamp
| Buffalo Naturally fested-Infected with Gastro-
intestinal Parasites

ABSTRACT

The present study aimed to evaluate the comparative therapeutic efficacy of different
| modern—anthelmintics like albendazole, levamisole, the combination of tetramizole and
oxyclosanide; levamisole and triclabendazole against gastrointestinal (Gl) parasites in
buffalo. Fethsfpu#pese—aA totaI of 100 buffalo naturallv infected W|th GI parasnes Wwere
selected whi

20-buffale., and buffalos of group E were kept as a control group. Four types of modern
anthelmintics bolus from 4 different renowned companies in Bangladesh were used and

of infection fer28-days-before treatment (0 days) and after treatment (7 14" 2

day)-with-4-drugs. Fecal samples were collected frem-100-buffale-and Wepeexanmnedrtepthe
detemnanen—etestlmated eggs per gram of feces (EPG) by ;he—McMaster hechnlque 1 —

aﬂer—treatmenFAmong the four drugs the hlghest efflcacy was found wm%heqeas&eﬁth
Trilev vet® (levamisole+triclabendazole) WhICh reduced EPG count to 87.61%. The lowest
efficacy was found in the case of Endokil® (albendazole) which reduced the EPG count to
42.99% on the 28" day. From the findings, it was clear that the mean of the four drugs was
dissimilar in efficacy, and thereby the Trilev vet® (levamisole+triclabendazole) performed
better than the other three.

}Ge—buﬁale—wemand d|V|ded |nto 5 equal groups (A, B, C D, and E)—eaeh—ef—x%h—een&aned |

administrated orally. |All 5-greups-of buffalothe animals were ebservedevaluated for intensity | .-
t

Keywords::Anthelmintics, swamp buffalo, parasites, infestation, EPG.
1.INTRODUCTION |

Buffaloes are considered one of the most important sources of milk and meat production [1,
2]. However, they can become infescted with different types of parasitie—gastro-intestinal
woerms-parasites resulting in serious effects and health deterioration, leading to substantial
economic losses [3, 4]. Livestoek—plays—an-importantrele—in—the agricultural-economy—of
Bangladesh—According to the Department of Livestock Services (DLS) of Bangladesh, the
contribution of the livestock sector to the gross domestic product (GDP) is 1.90% with GDP

| growth rate of livestock at 3.10% [5]. indigenous—livestock—breeds—are—known—for—their
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envrronments—f@]—Of aII domestrc anrmals the Asian buffalo holds the greatest promlse and
potential for production [7]. Buffalo plays an important role in farmers’ economic life in
Bangladesh. About 80% people of Bangladesh live in the village and most of them are fully.
or partially dependent on agriculture. Buffalo has a significant contribution to GDP through
the production of meat, milk, and skin representing about 27.0%, 23.0%, and 28.0%;
respectively to the total production from the livestock sector in Bangladesh [8]. According to

the estimate of the Bangladesh Bureau of Statistics (BBS) 2021-22, the current buffalo
populatlon |n Bangladesh is about 15 m|II|on [9]. Qt—the—tetal—bt#ﬁate—peputatren—ef—the

areas—and—marshy—land—respeetwely—[—]:@}—ln Sylhet reglon the vrllage farmers were
dependent upon the buffaloes mostly for draught and meat purposes, being an integral part
of the farming system in this area. It is economically important in this region.and could be
used as a “small tractor” for farmers and its milk and meat are nutritionally rich. Maximum
day time the buffaloes were grazed in the pasture land harvested paddy fields, and. along
roadsides and fulfilled their physiological demands.

—Gastrointestinal
parasitism is the most important disease encountered by the livestock sector of Bangladesh
and is thought to be one of the major constraints in‘the development of dairy cattle

worldwide [11, 12]. easweweeueaLpaﬁasﬁes—nepmﬂy—aﬁeeHhehealth—eHh&ammal—buealse

the reduced productlwty of ruminants in many parts of the world, particularly in developing
countries where nutrition and sanitation are generally poor [15]. The chronic insidious form of
helminthiasis is much more common and is associated with greater economic losses than
acute diseases and many other lethal infectious diseases [16].

Among the parasitic diseases, gastrointestinal-Gl parasites are such as Bunostomum sp.,
Haemonchus spp., Trichostrongylus spp., Cooperia spp., Oesophagostomum spp., Trichuris
spp. and Strongyloides spp.,. Fasciola sp., Paramphistomum sp. are most common [17].
Anthelmintics are.used. traditionally as an integral part of helminthic control strategies for
grazing livestock to prevent production losses from parasitic infections. The continuous and
indiscriminate, use of the same anthelmintics over years together as the sole means of
control is.now:failing due to the emergence of resistant strains of helminthshelminthes
(reference. Resistance to the commonly used anthelmintics in Gl parasites of animals has
become an |ncrea5|ngly W|despread problem throughout the worId [18]. Farwveather—and

levamisole throughout the world In Bangladesh, only a combination of triclabendazole and
levamisole is present and used as a broad-spectrum anthelmintic [20]. The anthelmintic
activities and therapy of albendazole, levamisole, and ivermectin have been studied in

buffalo [21]— Wrth varrable Albendazele—aet—by—rnmbrtmg—tubutm—pelymeﬂeahon—and

»"{Comment [H7]: Avoid repetition




poodcoaine s Ol sereelioe. Do cosimes s oo Teonn cloacs o clco[[0a0y, Seriediies
FOSISHRECIS— e g RS the—Shestie—rthelmintes—n—the—rimalbedh—S50, the present
study is designed to know about the drug efficacy of different anthelmintics used in buffalos.

2. MATERIALS AND METHODS

fThe experiment was conducted in the laboratory of the Department of Medicine, Faculty of
Veterinary and Animal Sciences, Sylhet Agricultural University, Sylhet, Bangladesh. In this
experiment albendazole, levamisole, combined preparation of tetramisole + oxyclosanide,
and levamisole + triclabendazole were used to evaluate their anthelmintic efficacy based on
EPG count. The fecal egg count reduction test is widely used and the most accepted test to
monitor anthelmintic efficacy test in the field. The design of the efficacy study of different
anthelmintics in buffalo is shown in Fig. 1.
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Fig. 1. Study design of the efficacy of different anthelmintics in buffalo] /,,,.«»-'IComment [H8]: Delete figure an translate in to J
running text

2.1 SELECTION OF BUFFALO

A total of 100 buffalo were selected for this study which was suspected to suffer from single
or mixed parasitic infestation. These £00-buffalo were divided into 5 equal groups (A, B, C,
and D)-each-of-which-contained-20-buffale. All these buffaloes were maintained under nearly
identical conditions. They were kept in the door at night and part of the day. They were on
average 3-5 years of age, detected by dentition [26]. Fecal samples were collected from 100
buffaloes and were-examined to find out the eggs of parasites. EPG of feces was detected
by the McMaster technique [3, 27].

Fig. 2. Swamp buffalos in Sylhet region of Bangladesh _{ comment [H]: Delete figure )

2.2 EXPERIMENTAL DRUGS

A total of 4 types of bolus of 4 different preparations were selected at first and then collected
from the local market. Bolus, their composition, and the name of the producer company are
given in table 1.

Table 1. Composition and name of the producer company of the bolus used in the

experiment
SL. Trade name Composition Company
No.
il Endokil® Albendazole ACI animal health Ltd
2. Ralnex® Levamisole Novartis Ltd
3. Levanid® Tetramisole+Oxyclozanide The Acme laboratories
4. Trilev-vet® Triclabendazole+Levamisole Square pharmaceuticals Ltd.

2.3 EXPERIMENTAL SCHEDULE

Among the 5 groups, one group (E) was kept as control other three groups were treated with
4 drugs as per the following schedule (Table 2).

Table 2. Drugs with dose and route of administration for Buffalo

Group Trade Name Trade Dose and route
A Endokil® 1 bolus/80 kg body weight; PO
B Ralnex® 1 bolus/41-75 body weight kg; PO




C Levanid® 1 bolus/100-150 kg body weight; PO

D Trilev-vet® 1 bolus/75 Kg body weight; PO
E Null Null
(Control)

All 5 groups of buffalo were observed for 28 days after treatment and the foIIowmg
parameters were studied before treatment (0 days) and after treatment (7 14" 21, and
28" day) with 4 drugs.

2.4 COLLECTION OF FECAL SAMPLE

The fecal sample was collected directly from the rectum of each buffalo. The samples were
numbered according to the neck belt number of the buffalo. In an extra sheet, the neck belt
number of the buffalo, date of collection, age of the animal, health condition, and other
particulars were recorded. Samples were transferred immediately after collection in sterile
zipper bags to store in an ice box and then sending it to the laboratory for examination. |

2.5 DATA ANALYSIS

were subj ected to B L I
error—The-one-way ANOVA wasperformed-(SPSS ver ) tolevaluate the differences among
the mean effect of 4 drugs. All the analyses were performed at the level of P<0.05.

3. RESULT

gastromtesﬂnal—paraertesﬁAll the 100 buffalo were found to be affected W|th m|xed parasmc

infection at day O—(Pretreatment period); These parasites were Fasciola gigantica,
Haemonchus spp., Strongyles spp., Pag;\mphlstomuméspp Trichuris spp., %nd Bunostomum

in group A, buf 2 } } }

mean ERG-faecal egg count before treatment (@—days—) was 478 57+37. 57_gg but after
treatment ‘with Endokil®, the mean ERPG—ecountFEC was reduced to 437.14+15.23,
385.00+8.86; 331.431r11.42 and 272.85+27.21_epg at day 7, 14, 21 and 28 respectively. In
this group, the reduction of EPG count was 8.65%, 19.55%, 30.75%, and 42.99% on days 7,
14, 21, and 28 respectively.

In group B the mean EPG count before treatment {0-days}was 365.40+11.86_epg but after ..

treatment with Ralnex’, the mean [EPG count was reduced to 298.57+11.42, 215.71+20.08,

167.29+11.96 and 109.05+15.01 at day 7, 14, 21 and 28 respectively. In this group, the
reduction of EPG count was 18.29%, 40.9654.22%, and 70.16% on days 7, 14, 21, and 28
respectively.

In group C the mean EPG count before treatment (0 days) was 494.21+28.61 but after -

treatment with Levanid® the mean EPG count was reduced to 328.57+15.40, 235.78+12.86,
122.43+23.23 and 92.86+8.12at day 7, 14, 21 and 28 respectively. In this group, the
reduction of EPG count was 33.52 %, 52.29%, 75.23%, and 81.21% on days 7, 14, 21, and
28 respectively.
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| In group D the mean EPG count before treatment (0 days) was 594.13+32.10 but after .- Formatted: Highlight )
treatment with TriIev-Vet®, the mean EPG count was reduced to 380.21+11.90,
255.78+19.61, 121.12+32.12 and 73.61+12.23 at day 7, 14, 21 and 28 respectively. In this
group, the reduction of EPG count was 36.01%, 56.95%, 79.61%, and 87.61% on days 7,
14, 21, and 28 respectively.

| In group E the mean EPG count at day 0 was 315.12+22.85 but the mean EPG count _.-( Formatted: Highlight ]
increased to 417.14+39.91, 465.12+17.12, 510.14+31.46 and 575.32+12.92 at day 7, 14, 21
and 28 respectively. In this group, the increase in EPG count was 32.38%, 47.60%, 61.89%,
and 82.57% on days 7, 14, 21, and 28 respectively. | (,,,»«»"{Comment [H12]: Reorganize, avoid repetition of

similar language




Table 3. Comparative efficacy of modern anthelmintics against gastro-intestinal helminthiasis in Buffalo

Pre-treatment

Post-treatment (EPG)

(EPG)
Group Day 0 Day 7 [% of Day 14 % of Day 21 % of Day 28 % of
reduction reduction reduction
(Mean+SE)  (Mean+SE) in7" days (Mean+SE)  in14™. . (Mean+SE)  reduction (MeanSE) _in-{ Comment [H13]: Replace with FECR (faccal egg
days in 21° d4 count reduction) or efficacy
days
Endﬁkil® 478.57+37.57 437.14+15.23 8.65 385.00+8.86 19.55 331.43+11.42 30.75 272'2§127' 42.99
B ® 109.05+15
Ralnex 365.40+11.86 298.57+11.42 18.29 215:71+20.08 40.96 167.29+11.96 54.22 .Ol_ ’ 70.16
~ ) 494.21+28.61 328.57+15.40 33.52 235.78+12.86 52.29 122.43+23.23 75.23 92.86+8.12 81.21
Levanid
Trile\[/)-vet® 594.13+32.10 380.21+11.90 36.01 255.78+19.61 56.95 121.12+32.12 79.61 73'6];12'2 87.61
E e ALEE 5480 575.32+12. S
(CLntroI) 315.12422.85 417.14+39.91 G B 465.12+17.12 G )- 510.14+31.46 G )- 92 G )-

fThe mean value of EPG obtained on the 28th day by administration of 4 different drugs is compared. The obtained P-value was
0.002, where the significance level was 0.05. J ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, .1 Comment [H14]: Follow, WAAVP guidelines for
interpretation o anthelmintic efficacy







4. DISCUSSION

Fecal egg count tests is recommended were—also—conducted-by differentscientists—to
evaluate the efficacy of different-antelmnithic drugs [28, 29[]”7Ee§g|9[q7§pp 77777 Haemonchus
spp., Strogyles spp., Paramphtstnmum spp., and Trichuris spp. Bunostomum sp. was
detected during the pre-treatment study which was also observed by others [30, 31].
Moreover geographical and topographical condition favors the growth and multiplication of
parasites in buffalo. So the percentage of mixed parasitic infection in buffalo in Bangladesh

is very high.

Among the four groups of drugs applied, the efficacy is found best in the case:of Trilev-vet®
and comparatively poor in the case of Endoki® (albendazole).  Trilev-vet®
(triclabendazole+levamisole) has reduced the mean EPG count at 36.81%, 56:95%, 79.61%,
and 87.61% at day 7, 14, 21, and 28 respectively in the D group while Endokil® reduced the
mean EPG count at 8.65%, 19.55%, 30.75% and 42.99% at day 7, 14, 21"and 28
respectively in A group. These findings were almost similar to the findings of some others

[32 33 34]. Attepeemparrnthh&meahAfam&eFEFlGﬂrethe%s %Ia%b%admmrstratten@f

|nd|cated that the mean of the four drugs was d|SS|m|Iar in efflcacy and thereby the Tr|Iev-
Vet® effects better than the other three drugs.

In contrast with Endokil®, Levanid® (tetram|sole+oxyclozan|de) was performing better as
81.21% reduction of the EPG count on 28" days. Higher rate of therapeutic efficacy in case
of tetramisole and oxyclozanide treatment were observed:by others [35, 36]. The efficacy of
albendazole and levamisole individually. against helminth' parasites is encouraging but
variable this findings of the present study were similar:to the findings of some other authors
[37, 38]. However, the individual treatment either with triclabendazole or levamisole
sometimes becomes resistant [28, 39]. So, now.a day to overcome the development of
resistance and for the synergistic effect; the combined preparation is well practiced by many
authors [20, 40]. In the present study combined preparation with triclabendazole and
levamisole was found to be highly:-encouraging. The difference in efficacy may be due to
anthelmintic resistance, compositional;.and quality variation [33].

5. CONCLUSION

Among the:four groups, the highest efficacy was found in the case of Trilev-vet® (levamisole
+ triclabendazole) which reduced EPG by 87.61%, and the lowest efficacy was found in the
case of Endokil® (albendazole) which reduced the EPG 42.99% in 28th day. From the
findings, we can conclude that synergistic actions of levamisole and triclabendazole
combinations reduced the EPG count and were very much helpful in buffalo parasitic
treatment.
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