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The Rats and mice are well-known vectors of ecto and endo parasites and have zoonotic and
veterinary importance. Objectives: To study two Hymenolepididae species in sub-urban
rodents: Rattus rattus and Mus musculus and to analyse the elements contributing to their
occurrenceinthe environmentand causing sanitary risks and to evaluate the prevalence, mean,
and abundance. Methods: 40 samples were collected including 21 rats and 19 mice captured
from sub-urban areas of Hyderabad. Prevalence means and abundance was recorded with the
help of Quantitative Parasitology-version 3.0. Morphological characters were studied using line
diagrams and photographs of this cestode. Identification of cestode was done with key books
andrecentresearch papers. Results: Morphological analysis of hosts i-e Rattus rattus and Mus.
musculus revealed that two cestode species(Hymenolepis diminuta, H. nana) were found in the
sub-urban localities of the Hyderabad district. These localities are mostly under development,
lack freshwater facilities, and have sanitary risks. This cestode is found in the small intestine.
Morphometric studies were conducted on both species: H. nana and H. diminuta. Statistical
value: Prevalence, mean, abundance, and mean intensity were calculated, also observed host
speciescorrelationwith sex, localities, and season. Conclusions: It was concluded that cestode
parasites have public health importance. Studies provide valuable data to local and provincial
organizations and also help in the diagnosis of zoonotic diseases. This study also provides
references to minimize the rodent population, especially in suburban areas where the sewage
systemispoorandzoonoticdiseasesare common.

INTRODUCTION

Helminthiases was neglected in about 20% of people
affectedin Latin- America, and throughout the world, more
than 3800 people were infected [1]. These helminths
infections are more prevalent in rural and overpopulated
areas that are poorly constructed, and sanitation issues
that cause environmental contamination. [2]. Previously,
this helminthiases disease was cosmopolitan, especially in
an anthropogenic environment. This disease was infested
worldwide and was affected by cestode genera H. diminuta
(Rudolphi, 1819) and H. nana (Von Siebold, 1852). These
cestode species life cycles involve definitive hosts i-e
humans, rats, and mice, and intermediate hosts and
arthropods. The frequent host species around humans are
rats, mice, and arthropods. The disease is more prevalent
in young than adults and is mostly in marshy areas [3-5].
The rat and mice are definitive for H. diminuta (Rudolphi,

1819) species. For parasitosis, humans by complete life
cycle transmitted from the intermediate host an arthropod
[6]. Whereas, H. nana (Von Siebold, 1852) type host is
humans, although it infested other mammals. Previously,
around the world, this species infected more than 20
million by direct contact [7, 8]. Furthermore,
epidemiologically seen higher infection in children of
trashed and overpopulated areas [6]. The climate of
Hyderabadisdrywithlittle rainfall. Inday time observed hot
up to 40°C meanwhile, nights are pretty cold and airy[9]. In
Pakistan, Hyderabad is the fifth largest city and in Sindh, it
standsasthe 2nd city of Province. Itisestimatedinthe 2017
census of Pakistan that more than 13 million homes were
included in Municipal Corporations and cantonments. Slum
houses were not documented. After the 2022 flood, most
affected were shifted to Hyderabad [10]. Therefore, the
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Hyderabad district seems favorable for urban rodents, the
most frequent species were black rats (Rattus rattus
Linnaeus, 1758) and house mice (Mus musculus Linnaeus,
1758). These hosts were bearing parasitic infections. In
cestode mostly H. diminuta (Rudolphi, 1819) and H. nana
(Von Siebold, 1852) parasitosis in definite hosts i-e hosts
[11-14]. These two species are cosmopolitan, and
distributed in trashed areas. No studies have been
conducted on the family of Murids in Pakistan. Only a few
authors have been given intentions at different times. [15-
17]. A study on zoonotic and non-zoonotic parasites in
Rattus rattus in the Sawat district of Pakistan has been
conducted. Eight species were noticed, including H.
diminuta and two other species of two species from
Hymenolepis genus [18]. In another part of the country of
Pakistan, Malakand has been studied for intestinal
parasites in school children. About eight species were
found including H. nana in stool samples of children [19].
However, the purpose of this study is to analyse zoonotic
infection of Hymenolepididae species present in
overpopulatedand poorsanity areas of district Hyderabad.
This study aims to evaluate the major reason for the
Hymenolepididae species in these sub-urban hosts i-e
House miceandblackrats.

METHODS

Hyderabad district is located on the east bank of the Indus
River, at 25.367 °N latitude and 68.367 °E longitude. It
consists of four localities of approximately consist on5lac
households and 2 and half lac populated districts. This
study was conducted on four localities: Qasimabad,
Latifabad, Hyderabad Sadar, and Hyderabad City. All
studies conducted on sub-urban sides mainly focus on a
higher level of trash areas, where houses have low hygiene
and are overcrowded. Moreover, target slum areas that are
poorly developed. These areas lack fresh water facilities
and are forced to use higher containment water. The
sample was collected from August 2021to 2023 December.
The Captured collected were divided into two periods:
Summer-spring with an average temperature is 40°C high
and low of 23°C and winter-autumn with an average
temperature higher than 29°C and a low of 15°C. Rat and
Mice were collected in a cage and brought to the
parasitology lab of the Zoology Department of the
University of Sindh Jamshoro. Hosts were dissected,
visceral organs detached and placed separately in Patri
Plates. The organs were perturbed in the body cavity and
teased in normal saline. The visual and AmScope New Dual
Lit BW LED Trinocular Stereo Zoom microscope
observation for the presence of Cestode in the small
intestine of hosts. The cestodes were collected and stored
in 70% alcohol. Specimens were stained with borax
carmine, dehydrated with an alcohol series, and made
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permanent slides by using Canada balsam.
Photomicrographs were taken with an OMAX 40X-2500X
Trinocular Compound Microscope with a 10MP camera.
Line drawings were drawn using a microscope Olympus ch
20 drawing tube. Measurements were in millimetres [20].
Identification by key booksand research papers. Statistical
value: Prevalence, mean, abundance and mean intensity
were calculated and also observed host species
correlation with sex, localities and seasons[21]. To analyse
prevalence, mean, abundance and mean intensity by using
the Fisher test and difference of proportions, while
Bootstraptest97.5% confidence limit by using Quantitative
Parasitology 3.0 software[22].

RESULTS

A total of 40 samples were captured and analysed for the
current study: 21R. rattus and 19 Mus musculus. The two
Hymenolepididae species were found in the sub-urban
localities of Hyderabad district. These localities are mostly
under development, lack freshwater facilities and have
sanitary risks. This cestode is found in the small intestine.
Morphometric studies were conducted on both species: H.
nanaand H. diminuta. H. nana has beenidentified based on
375 samples. These cestode were white creamy. The body
of the cestode is thin and long. Body consist on scolex,
immature proglottids, and mature proglottids. In this
species scolex witharmed rostellum has crown shaped 20-
22 hooks. Multistrobia broader length than body length.
Usually, immature proglottids were short in size. Mature
proglottids contain male as well as female reproductive
organs. In the segment male reproductive organ has three
globular testes, oneis polarand two are antipodal. There is
a seminal vesicle, one on the outer, and one on the inner
side, that opens to cirrus and is surrounded by a cirrus
pouch. The female organ ovary is usually bi-lobed.
However, in the present specimen, it was not prominent.
Ootype was connected with the vitelline duct from the
vitelline glands. The gravid segments contain several eggs,
each egg has six hooks, the oncosphere is covered with a
thin layer called hyaline, and a hard outer layer called
filaments(Figure1).
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Figure 1: Hymenolepis Nana (Dwarf Tapeworm) A, B, and C
Photographs on Omax 40 x2500 Trinocular Compound
Microscope with a 10MP camera. D, E and F Line Drawing on
Olympusch.20.(D)Scolex,

h=Hooks, ro=rostellum, s=suckers. (E) Mature segment
t=Testis, cir.s.=Cirrus Sac/Pouch, oot. =0otype, ov. =Ovary,
andr.s.=Receptaculum Seminis.(F)Eggs with Hooks. Scale
bar0.1mm.

H. diminuta was identified based on 327 specimens of
cestode. Strobila was well- developed,reaching its
maximum length. The bodyis consisting of colex, immature
proglottid, and mature proglottid. Scolex was broader, with
a non- recognizable neck. Scolex was flattened slightly
towards the dorsaland ventral surface. Suckers were round
or oval without armed, and located anterolateral. Rostellar
pouch was present. Neck was wider, slightly smaller than
segment. Mature proglottids were diagonal with quadri-
lateral single pairs of parallel sides. Testes were round
spherical, small almost equal in size, one was polar and the
other two were antipodal. Cirrus sac was bipartite, well
developed, one elongated, short and the other part was
overly ventral x-axis canal. The genital atrium was situated
at lateral side of proglottids, however, it was not fully
developed. Ovary was broad, irreqularly lobed, and situated
atthe middle field of the proglottids vitellarium posterior to
the ovary, barely lobed. The gravid segment was an
elongated fully developed uterus. The uterus contains
numerous small eggs. Egg were round, and oncosphere
had embryonic hooks(Figure 2).
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Figure 2: Hymenolepis diminuta A, B, and C Photographs on Omax
40 x2500 Trinocular Compound Microscope with a 10MP Camera.
D,EandF Line Drawingon Olympus ch.20.(D)Scolex,

Table 1: Biometric Data of H. nanaand H. diminuta

Body Parts H. nana H. diminuta
Scolex 0.0638X0.083 0.236X0.1M
Suckers 0.055X0.066 0.097X0.08
Rostellum 0.083X0.611 0.055X0.027
Hooks 0.0166 -
Immature Segment 0.1m 0.222
Mature Segment 0.152 2
Testes 0.0277 0.122
Ovary 0.055 0.244
Gravid Segment 0.116 1.777
Eggs 0.027 0.333X0.311
Eggs Hooks 0.0083 0.07

Statistical analysis of rodents revealed that the maximum
prevalence of Hymenolepididae species was more
frequent in Rattus rattus than in Mus musculus. The
maximum mean intensity and mean abundance of H.
diminuta was more in Mus musculus, and that of H. nana
was more in Rattus rattus. The allocated localities,
maximum prevalence, mean intensity and abundance in
Qasimabad, followed by Saddar remaining two are
minimum prevalent. Moreover, in season prevalence, mean
intensity and abundance are maximum in Summer- spring
than winter —autumn. However, no significant differences
were seen in survey areas, divided years, and host species
(Table2).
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Table 2: Prevalence, Mean Intensity, and Abundance

Zoonotic Cestode (Hymenolepididae: Cyclophyllidea): Prevalence and Public Health

Host Statistical Analysis H. nana H. diminuta
Rattus Rattus P(%) (18)85.7 (18)85.7
Linnaeus, (1758) Mean Intensity (255)14.16 (194)1
n=21 Mean Abundance | (2551214 | (194)9.8
Mus Musculus P (%) (15)78.9% (15)78.9%
Linnaeus, (1758) Mean Intensity (120)8 (233)15.53
n=19 Mean Abundance (12006.31 | (233)12.26
Areas
P(%) (8)80 (8)80
Oasri]f:]%bad Mean Intensity (36) 4.50 (72)9.50
Mean Abundance (36)3.60 (72)7.60
P(%) (5)55.6 (5)55.6
Latifebad Mean Intensity (15)3.00 (15)6.00
Mean Abundance (15)1.87 (15)3.33
P(%) (4)66 (4)66
Sra]nggr Mean Intensity (20)5.00 (30)7.50
Mean Abundance (20)3.33 (30)5.00
P(%) (3)60 (3)60
Hydergggd City Mean Intensity (16)5.33 (16)5.33
Mean Abundance (16)3.20 (16)3.20
Season
P(%) (8)40 (8)40
Winter -Jtumn | Mean Intensity (36)4.50 (51)5.67
Mean Abundance (36)1.80 (51)2.55
P(%) (16)80 (16)80
Summer“Spring | Mean Intensity (158)9.50 | (158)9.50
Mean Abundance (158)7.60 (158)7.60

DISCUSSION

The objective of the current research is to study intestinal
cestode speciesin rats and mice. Therefore, we evaluated
the prevalence, mean and abundance in urban
environments to reach the relevance of rats and mice
zoonotic parasites for public health. Rats and mice
captured can be separated by location type and season.
Most rats and mice were captured from Qasimabad:
location type summer and spring seasons. In statistical
analysis of the current study, H. nana and H. diminuta
species were more prevalent in Rattus rattus than Mus
musculus, and significantly higher in Qasimabad than any
otherlocation type. Previous studies have reported that H.
nanaandH. diminutaare zoonotic parasites fromzoonotic
humans. These cestodes are transmitted to humans by
intermediated hosts. Whereas, in humans, it is
asymptomatic and causes headache, weakness, stomach
ache and sometimes diarrhoea [23]. Veterinary-relevant
species H. diminuta, and H. nana have been reported
previously in the Netherlands in three areas: Farms, rural
and suburbanenvironments. The prevalence of H. diminuta
was more in brown ratsin suburban areas[24]. In contrast,
our study showed that both specieswere frequently seenin
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sub-urban rats and mice. It may be due to different hygiene
conditions of environments. Endo-parasites are related to
human health inrodents: Rattus rattus, Rattus norvegicus,
and Mastomys natalensis. Astudy on the effect of parasites
in various aspects such as location, seasons, age of hosts,
and gender of hosts was done previously and reported the
prevalence of eight speciesincluding H. nana(0.8%)and H.
diminuta (17.2%) in the metropolitan area of South Africa
[25]. These findings are concordant with our findings.
Current data revealed that H. nana and H. diminuta are
more prevalent in Rattus rattus than in Mus musculus.
However, identifying typical cestode of rodents is tricky,
especially hymenolepid species because H. nana and H.
diminuta act as cryptic species. Furthermore,
morphological identification by combining molecular and
phylogenetic analysis has been done previously in Egypt,
where they found prevalence of H. nana (57%) and H.
diminuta (35%) in Rattus rattus in different locations of
Egypt Aswan Governorate. Mainain aim of the study was to
shed light on zoonotic cestodes for the better health of
humans [26]. Rodents-borne cestode especially H. nana
hasbeenreportedin Aswan School children. Theserodents
lead to parasitic risk for humans and have zoonotic
importance [27-29]. Similarly, in Pakistan, urban localities
of Lahore have been studied for H. diminuta in three
different host species: Rattus rattus, Rattus norvegicus,
and Mus musculus to study the prevalence of H. diminutain
seasons and months. The maximum prevalence of H.
diminuta was seen in rat species than in mice [30]. Our
study poses that the current findings are important for
dynamics, health risk and socio-environmental factors,
concerning cestode infection in humans. Taking into
account the prevalence of cestode parasites could lessen
the burden of zoonotic diseases. Furthermore, measures
should be taken to improve the sewage system for better
health prospects.

CONCLUSIONS

It was concluded that there were considerable differences
between host species and cestode species. Rattus rattus
(85%) was infected than Mus musculus (78%). Location-
wise, the most prevalent area was Qasmabad. Both
cestode species were prevalent in the summer and spring
seasons. The rats and mice have been living with humans,
therefore, it is an initiative to minimize the population of
rodents.

MARKHOR VOL. 5 Issue 4 OCT-Dec 2024 Copyright ® 2024. Markhor, Published by Crosslinks International Publishers 20
EXH This work is licensed under a Creative Commons Attribution 4.0 International License




Rajper M and Birmani NA

Zoonotic Cestode (Hymenolepididae: Cyclophyllidea): Prevalence and Public Health

Authors Contribution
Conceptualization: MR

Methodology: MR, NAB

Formalanalysis: MR

Writing review and editing: NAB

Allauthorshavereadandagreedtothe published version of
the manuscript.

Conflicts of Interest
Alltheauthorsdeclare noconflict of interest.
Source of Funding

The author received no financial support for the research,
authorshipand/or publication of thisarticle.

REFERENCES

(1]

MARKHOR VOL. 5 Issue 4 OCT-Dec 2024

Acuna A, Calegari L, Curto S, Lindner C, Rosa R,
Salvatella R et al. Intestinal Helminthiasis.
Management of Geohelminthiasis / Intestinal
Helminthiasis. Management of the Geo
helminthiasis. Montevideo; Panamerican Health
Organization. 2003: 46-46.

Zonta ML, Navone GT, Oyhenart EE. Intestinal
Parasites in Preschool and School Age Children:
Current Situation in Urban, Periurban and Rural
Populations in Brandsen, Buenos Aires, Argentina.
Parasitologia latinoamericana.2007 Jun; 62(1-2): 54-
60.doi: 10.4067/S0717-771220070001000089.
Szyfres B. Zoonoses and Communicable Diseases
CommontoManandAnimals. 2003.

Gonzalez DP. Indigenous Flora of the Human Body.
2001:107.

Hernandez Mazariegos WC. Determination of the
Presence of Hymenolepis Nana and Hymenolepis
Diminuta in Synanthropic Rodents, in the Los Lirios
Community, Masagua, Escuintla, Guatemala
(Doctoral dissertation, University of San Carlos de
Guatemala). 2016.

Martinez-Barbabosa |, Gutiérrez-Cardenas ME,
Aguilar-Venegas JM, Shea M, Gutiérrez-Quiroz M,
Ruiz-Gonzalez LA. Hymenolepis Diminuta Infectionin
aUniversity Student. Biomedical Journal.2012; 23(2):
61-4.

Ramesh MR, Birmani NA, Naz S. Hymenolepis
Diminuta Rudolphi, 1819 (Hymenolepipidae:
Cyclophyllidea) From House Rat Rattus Rattus
Linnaeus, 1758 (Rodentia: Muridae) from Hyderabad,
Sindh, Pakistan. Pakistan Journal of Parasitol. 2021
Jun; 71:18-22.

Rossomando MJ, Marquez W, Prado J, Chacdn N.
Epidemiology of Hymenolepiosis and Other Intestinal
Parasitosis in A Suburban Community of Escuque,
Trujillo-Venezuela.Journal of the Faculty of Medicine.
2008 Dec; 31(2):101-10.

(9]

[16]

[17]

DOI: https://doi.org/10.54393/mjz.v5i04.107

Dini FM, Mazzoni Tondi C, Galuppi R. Helminthofauna
Diversity in Synanthropic Rodents of the Emilia-
Romagna Region (Italy): Implications for Public
Health and Rodent Control. Veterinary Sciences.
2024 Nov; 11(11): 585. doi: 10.3390/vetscil1110585.
Aguilar-Marcelino L, Aguilar-Figueroa BR, Oropeza-
Guzman G, Mendoza-Galvez B, Bautista-Garfias CR,
Viladomat GR.Hymenolepiasis. One Health Triad,
Unique Scientific Publishers, Faisalabad, Pakistan.
2023;3:122-7.

Mafiana CF, Osho MB, Sam-Wobo S. Gastrointestinal
Helminth Parasites of the Black Rat (Rattus Rattus)in
Abeokuta, Southwest Nigeria.Journal of
Helminthology.1997Sep;71(3):217-20.d0i:10.1017/S
0022149X00015947.

Battersby SA, Parsons R, Webster JP. Urban Rat
Infestations and the Risk to Public Health. Journal of
Environmental Health Research. 2002;1(2): 4-12.
Mohd Zain SN, Behnke JM, Lewis JW. Helminth
Communities from Two Urban Rat Populations in
Kuala Lumpur, Malaysia. Parasites and Vectors.2012
Dec;5:1-23.doi: 10.1186/1756-3305-5-47.

Hancke D and Suarez 0V. Infection Levels of the
Cestode Hymenolepis Diminuta in Rat Populations
from Buenos Aires, Argentina. Journal of
helminthology.2016 Mar; 90(2): 199-205. doi: 10.1017/
S0022149X15000164.

Al-Olayan E, Elamin M, Alshehri E, Aloufi A, Alanazi Z,
Almayouf M et al. Morphological, Molecular, and
Pathological Appraisal of Hymenolepis Nana
(Hymenolepididae) Infecting Laboratory Mice (Mus
Musculus). Microscopy and Microanalysis.2020 Apr;
26(2): 348-62.doi: 10.1017/S1431927620000161.
Khatoon N, Bilgees FM, Jaffery DS, Rizwana AG.
Histopathologic Alterations Associated with
Syphacia Sp.(Nematode) in the Intestine of Nesokia
Indica. Turkish Journal of Zoology.2004; 28(4): 345-
51.

Yaqoob E, Hussain |, Rahman SU. Molecular
Characterization by Using Random Amplified
Polymorphic DNA (RAPD) Analysis of Salmonella
EnteritidisIsolates Recovered from Avianand Human
Sources. Pakistan Veterinary Journal.2007 Sep;
27(2):102.

Khan W, Rafig N, Masood Z, Ahmed MS, Rahman HU,
Kabir M et al. Zoonotic and Non-Zoonotic Helminths
in Black Rats of Rain-Fed and Irrigated Areas of Swat,
Khyber Pakhtunkhwa, Pakistan. Saudi Journal of
Biological Sciences.2021 Apr; 28(4): 2285-930. doi: 10
.1016/j.sjbs.2021.01.022.

Khan W, Rahman H, Rafig N, Kabir M, Ahmed MS,
Escalante PD. Risk Factors Associated with Intestinal

Copyright ® 2024. Markhor, Published by Crosslinks International Publishers 2"
This work is licensed under a Creative Commons Attribution 4.0 International License.




Rajper M and Birmani NA

MARKHOR VOL. 5 Issue 4 OCT-Dec 2024

Zoonotic Cestode (Hymenolepididae: Cyclophyllidea): Prevalence and Public Health

Pathogenic Parasites in Schoolchildren. Saudi
Journal of Biological Sciences.2022 Apr; 29(4): 2782-
6.doi: 10.1016/].sjbs.2021.12.055.

HerbreteauV, Jittapalapong S, Rerkamnuaychoke W,
ChavalY, CossonJF, Morand S. Protocols for Fieldand
Laboratory Rodent Studies. Kasetsart University.
20M.

Bush AQ, Lafferty KD, Lotz JM, Shostak AW.
Parasitology Meets Ecology On Its Terms: Margolis Et
Al. Revisited. The Journal of Parasitology.1997 Aug:
575-83.d0i:10.2307/3284227.

Rozsal, Reiczigel J, Majoros G. Quantifying Parasites
in Samples of Hosts. Journal of Parasitology. 2000
Apr; 86(2): 228-32. doi: 10.1645/0022-3395(2000)08
6[0228:QPISOH]2.0.C0;2.

Fitte B, Robles MD, Dellarupe A, Unzaga JM, Navone
GT. Hymenolepis Diminuta and Rodentolepis Nana
(Hymenolepididae: Cyclophyllidea) in Urban Rodents
of Gran La Plata: Association with Socio-
Environmental Conditions. Journal of Helminthology.
2018Sep;92(5):549-53.d0i:10.1017/S0022149X17000
864.

FranssenF, Swart A, van KnapenF, van der Giessen J.
Helminth Parasites in Black Rats (Rattus Rattus)and
Brown Rats (Rattus Norvegicus) from Different
Environments in the Netherlands. Infection Ecology
and Epidemiology.2016 Jan; 6(1): 31413. doi: 10.3402/
iee.vB.31413.

Archer CE, Appleton CC, Mukaratirwa S, Lamb J,
Schoeman MC. Endo-Parasites of Public-Health
Importance Recovered from Rodents in the Durban
Metropolitan Area, South Africa. Southern African
Journal of Infectious Diseases.2017 Aug; 32(2): 57-
66.doi:10.1080/23120053.2016.1262579.

Younis AE, Saad Al, El-Akhal IR, Saleh NM. A
Parasitological Survey of Zoonotic Cestodes Carried
by House Rats in Aswan, Egypt, Reveals Cryptic
Diversity at the Molecular Level. Veterinary World.
2021 Aug; 14(8): 2160. doi: 10.14202/vetworld.2021.21
60-2169.

Tijjani M, Abd Majid R, Abdullahi SA, Unyah NZ.
Detection of Rodent-Borne Parasitic Pathogens of
Wild Rats in Serdang, Selangor, Malaysia: A Potential
Threat to Human Health. International Journal for
Parasitology: Parasites and Wildlife.2020 Apr; 11: 174~
82.doi: 10.1016/j.ijppaw.2020.01.008.

Panti-May JA, Rodriguez-Vivas RI, Garcia-Prieto L,
Servian A, Costa F. Worldwide Overview of Human
Infections with Hymenolepis Diminuta. Parasitology
Research.2020 Jul; 119: 1997-2004. doi: 10.1007/s00
436-020-06663-x.

[29]

DOI: https://doi.org/10.54393/mjz.v5i04.107

Dyab AK, EI-Salahy MM, Abdelmoneiem HM, Amin MM,
Mohammed MF. Parasitological Studies on Some
Intestinal Parasites in Primary School Children in
Aswan Governorate, Egypt. Journal of the Egyptian
Society of Parasitology.2016 Dec;46(3): 581-6.doi:
10.21608/jesp.2016.88262.

Ahmad MS, Magbool A, Anjum AA, Ahmad N, Khan MR,
SultanaR et al. Occurrence of Hymenolepis diminuta
in Rats and Mice Captured from Urban Localities of
Lahore, Pakistan. The Journal of Animal and Plant
Sciences, 2014; 24(2): 392-396.

Copyright ® 2024. Markhor, Published by Crosslinks International Publishers 22
This work is licensed under a Creative Commons Attribution 4.0 International License.




