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STATENENT OF PROBLEM

The purpose of this problem
is to determine the effect of
high temperature stress on the
infectivity of Hymenolepis dimi-
nuta cysticercoids in Albino rats.



INTRODUCTION

Research on the effect of temperature on cys-
ticercoid development of Hymenolepis diminuta
was performed by Voge and Heyneman (1958)., They
found that infectivity varied with the length of
exposure, sensitivity period, and temperature.
The rate of infectivity was slightly lower for
cysticercoids developed at 37% for long periods
of time, Approximately 60% of the cysticercoids
exposed for six days at 37% developed in the
final host, while only about 157 of the cystie-
cercoids exposed for eight days at the same
temperature proved to be infective, All of the
experiments with c¢ysticercoids were performed
with the larvae inside the intermediate host,
Iribolium confusum.

Heyneman (1958) exposed cysticercoids of
H. nens to temperatures between 10°% and 42%.
At 1% and 42%, development of the cysticer-
colds was completed in 7 days, but infection
of the final host was not obtained, Cysticer-
coids matured at the maximum rate between 37°C



and 40%. At these temperatures, the rate of in-
fectivity is at the greatest level obtainable and
required four days. A large increase in develop=
mental time occurred at lower temperatures, Vary
ing from 11 days at 25°C to more than 50 days a%
15°%. H. neng is well adapted to the higher tems
peratures studied and poorly adapted to the lower
range in contrast to the development of the rat
tapeworm, H. diminuta. In H. nana, development
cen occur at a temperature as high as 42‘0, but
with H. ﬂm, completion of development is
inhibited at 38,5%. In H. diminute, inhibition
occcurs early, but does not become apparent until
&9 organism is further developed. When conditions
are normal, H, diminuta develops into an infective
cysticercoid in 8 days.

Studies by Voge and Heymeman (1958) have
shown that growth under high temperatures could
delay development of H. diminuta. Structural
abnormglities occur in H., diminuta larvae when
exposed to supraoptimal temperatures at 38,5°
and 40%, GrOwth is completely inhibited at
40%., The structural ebmormalities arej fail-



ure of scolex withdrawal, assymmetry of the cysti-
cercoid with abnormel distribution of some compo-
nent parts and extreme fragility and transparency
of the larva., When cysticercoids develop normally,
the scolex is withdrawn into the cysticercoid caw-
ity. They exhibit bilateral symmetry and the bo-
dy is translucent. The outer membrane is well
developed, and the distribution of the component
parts is normal. However, Voge and Turner (1958)
found that scolex withdrawal has been observed

in all larvae grown at this temperature through-
out the developmental period.

Voge and Turner (1956) reported that cysti-
cercoid development of H. diminutae may proceed
normelly at temperatures as high as 37°C, but
the optimel temperature is 30°C., They observed
that scolex withdrawal has occured in some de-
veloping cysticercoids grown for an 8 day period
at 37°. Scolex withdrawal is highest when ex-
posure occurs for a 24 hour period on the third
and fourth day of an eight day developing period,
but the infectivity of the larvae is reduced. If
exposed for 24 hours between the fourth and fifth
day, larval structures are affected only ¢o a



slight degree but infeetivity to the final host
is still inhibited.

Voge (1959) stated that eges of H. diminuta
develop into infective cysticercoids in 8 days
and that the major amount of growth and develop~-
ment of the larva occurs between the second and
gixth day. If growing larvae are exposed for 6
hours at 40°C at any state of their development,
apparently no deleterious changes are produced.

If during the first and second day of an eight
day developmental period, the larvae are exposed
to 38.5% or 40% for a 24 hour pericd, infeotisr-
ity is not appreciably a::feaied. Voge also detere
mined the effect of high temperature on fully de-
veloped normal cysticercoids by first exposing
bectles containing larvee developed at the opti-
nal temperature of 30%C for an eight day period,
and then reexposing them to 40°C for a four day
period, The cysticercoids were then dissected out
in the usual manner, examined mioroscopically

and fed to rats, Not only were all of the larvae
structurally normal, but as seen from an autopsy
of rats 20 days later, they were also as infective



as the untreated controls. This clearly demon-
strates that the influence of high teuperature
which is deleterious during certain critical
stages of development may be harmless for the
fully developed organism,

Research has &lso been conducted on the effect
of temperature on invertebrate instars, Precht,
et. al,, (1955), swmarized the general effects
of high temperature on the development of some
insects and stated that adverse eoffects are great-
est when exposure occurs during periods of exten-
sive devclopment and growth. It was also stressed
that the magnitude of effects differs at different
stages during the life of the organism,

HenXle, e%. al., (1941) observed in thelr
studies with Drosophils that total time of develop-
ment is inoreased by exposure %o high temperature.
Henke also eatablished the presence of sensitive
periods and the effect that increased temperature
has on the development of the fruit fly when ap~
plied during this time,

A thorough search of the literature revealed
that work has not been done on direct exposure of



H, giminuta cysticercoids to high temperatures,



MATERIALS AND HETHODS

Tenebrio molitor, infected with cysticercoids
of Hymenolepis diminuta, was secured from Carolina
Biological Company. The head, leges and wings of
the beetles were romoved and discarded, The re=
mainder of the organism was placed in 0,9% saline
solution and the thin dorsel integument removed.
The entire contents of the bvody cavity were then
scraped into a petri dish and examined for larvae
with a dissecting microscope,

The cysticercoids were divided into experi-
rental and contrel groups. Group 1 was exposed
to & temperature of 37%; group 2, 39%; group 3,
41%; group 4, 43%; group 5, 45°C; ena group 6,
the controls, JD°0 which was room temperature.

The cysticercoids were kept at the abvove tempera—
tures in incubators for a 24 hour period.

Thirty albino Wistar rats were obtained from
Texas Agricultural and Mechanical University.

The rate were weighed, sexed and grouped accord-
ing to the respective cysticercoids they received,



The animals were distributed according to sex as
evenly as possible in experimental and control
groups, Each group consicted of 5 rats, and each
rat was inoculated with 10 cysticercoids. Ex-
perimental and control animals were maintained
on water and Purina laboratory chow throughout
the experimental period. At the end of three
weeks, the rats were saorificed and sutopsied.
The intestines of the rats were removed and ex-~
enined for H. diminuta., The worms were counted,
measured, observed for abnoraslities and then
preserved in 10% formalin solution,



RESULTS

Rats iimcmla.tad with cysticercoida of Hymee
nolepis diminute yielded a suwall percentage of
infeetivity. Group 1 received larvee kept at a
temperature of 37°C. Of the five inoculated rats,
four worms were recovered from three of them. One
of the rats was negative and another one died
{Table I). The average percentage of infection
for group 1 was 10% (Tadle II). Group 2 received
larvae kept at a temperature of 39°% and yielded
three asdult worms (Table I). Two of the rats
were negative and one died (Table I). This re-
presented an average percentage of infection of
7.5% (Table II). Groups 3,4, and 5 were nege
tive.

The control received larvae meintained at _w‘e
which was room temperature (Table I). Four adult
worms were recovered from two of them, two were
negative, and one died, The average percentage
of infeoction was 104, Statistical analysis re-
vealed no gignificant difference in the number of
tapeworms recovered from the experimental snd con-
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trol groups.

The group average length for'tapeworns re-
covered in group 1 was 28,4 cm, (Table III).

The range in length was 24,3 cm, to 33,1 om,
Group 2 exhibited a group average length of 28,16
em,, resulting from a range of 25,3 cm. to 30.2
cm. The group average length of the control was
34,6 cme The range in length was 32,5 em. to
36.6 om, (Table III), Statistical analysis re-
vealed that this variance in length of the worms
in the experimental and control groups was of no
significant difference,

The rats were weighed before and after the
experimental period. The coatrol showed a
markedly increased sverage net gain over the exe-
perimental animals, In the experimental rats, .
group 1 had an average net welght gain of 55.73 g.4
group 2, 57.33 g« group 3, 48.14 g.; group 4,
44.40 g.; group 5, 19.56 g.; and the control,
T76.81 g. (Table IV).

The tapeworms recovered showed no morpho=
logical abnormalities,



DISCUSSION

While numerous studies have been conducted
on the influence of high temperature upon cysti~
cercoids of Hymenolepis diminute inside the in-
termediate host, no experiments have dealt with
the effect of high temperatures on cysticercoidas
on the outside of the intermediate host,

In this investigation, there was a 7.5% es=
tablishment of infectivity at 39°C, 10% estab-
lishment at 37°c. and no infectivity at -ﬂ.°0.
The control yielded & 10% tapeworm recovery. It
appears that fully develcoped cysticorcoids may
remain infective up to a temperature of 49°c.
Since there wes no significant difference in
the munber of tapeworms recovered from experi-
mental and control groups, this atudy supports
the fact that normal development may proceed
up to 39°%. The results obteined in this in~
vestigation coincide with the findings of Voge
(1959) in thet fully developed normal cysti=
cercoids are not affected by temperature as



nigh as 40%.

In this investigation there was no recovery
of tapeworms from rats who received cysticercoids
exposed to temperatures of 41%, 43% ana 45%,
It therefore seems that the subsequent infectivity
in the final host is completely imhibited at these
tenperatures, Heyneman (1958) observed that the
development of H. diminuta is not well adapted to
high tenperatures.

The average length of the worms in the con-
trol was greater than that of the experimental
groups. However, statistical analysis revealed
that this disparity in average length was not of
significant difference.

This study showed that the net weight gain
of the experimental groups was less than that of
the control. In the experimental rats, group 1l
had an average net weight gain of 55.73g.; group
2y 5733 g3 group 3, 48.14 g.; group 4, 44.40 g.;
group 5, 19,56 g.; and the control 76.81 g. A
through search of the literature revealed no
couparison of the gain in weight of rats with



reference to dewvelo ptng cysticercoids. This
therefore warrants further study and investigae
tion to determine if there is any relation bew
tween the gain in weight of rats and the degree
of parasite infectivity.

In this investigation, cysticercoids were
directly exposed to high temperatures, while those
reviewed in the literature were subjected Ho tem-
perstures within the intermediate host. Voge
(1959) reported that adult helminths were re=
covered at 40°C, but did not indicate the number,
Therefore it is inpossible t0 compare the re~
sults,.
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Experinental cysticercoids of Hymenolepis
diminuta were directly exposed to temperatures
o 37%, 3%, 4%, 43% and 45%. The control
was directly exposed to 30°C which was room tem-
perature. Iach experimental group and the cone
trol consisted of five rats, Twenty-four hours
after temperature exposures, ten cysticercoids
of H. diminuts were fed to each rat. The inci-
dence of infection and worm size were determined,

Temperatures above 39“0 prevented the ¢s-
tablishnent of tapeworms. 37°C and 39°%C appe~
rently did not affect the establishment of cysti-
cercoids since there was no difference in the
number of recovered worms in the control and ox-
perimental groups.

High temperatures have no influence on the
length of the worms recovered since statistical
analysis revealed no significant difference in
the length of worms for the experimental and
control, Rats infected with cysticercoids ex-
hiblted a markedly Ancreased weight,

14
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TABLE I

Number of Hymenolepis diminuta Found in Albino Rats
Infected with Lervae Subjected to High Temperature Stresst

Rat
Clasgification
Nunber
b h S 1 (o] 0 0 -
2 1 2 0 0 0 (4]
3 2 - 0 0 0 3
4 0 0 0 0 Q 0
b - 0 0 0 - 1
TOTAL 4 3 0 0 0 @
D
Group tam ratures (=) rata died
2-3930
F4L.C
300




TABLE II

Percent of Hymemolepis diminute Found in Albine Rats
Infected with Larvae Subjected to High Temperature Stress

Rat Percont of Worms Regovered Per Rat
Classification
Number __E_*M% Gmﬁu Control
118 13 14 13 1J
1 10 |0 0 0 0 -
|| 4
2 10 | 30 |[© o) 0 Q
3 20 | = Q 0 0 30
4 0 0 0 0 0 0
4.
5 - 10 |0 0 - 10
4
Average
Percentage |10 | 7.5 |0 0 0 10

(«) rats died



TABLE III

Average Length of Parasites in Albine Rats Infected With
Hymenolepis diminuta Cyeticercodds Subjected %0 High
Temperature Stress

Tength Average Wange
of Bach Length in
Group l('oru) gor I(nens‘gh
cm., , cm,
(en. ,
gO. 0
1 8.2 25.40 24.»33.10
33.1 :
24.3
2 29,0
'5‘% 28,16 25, 30-30.20
35.8
comtrod 32 3#4.65 | 32.50-36.60
33.7




Weight of Albino Rets Before and After Inoculation
of Hymenolepis

TABLE IV

Rat
Classi-
fication
Number

Weight  Weight Net

0f of wolght

Rats Rets 3 |
Before Weeks %gn
Inocu~ Later

lation (&)

Average
Net

Weight
Gain Per

® "

2 Je 43 L10g OC 20, 22

LHJ'- Le 3,60 62, (D

9 182,30 03,93

_""t—)"‘ﬂ-“ - N !-H’ir

4 , OO0

55.73

b3 20 O} ﬁ?}—g !'!. 2

10, O

54,5 T80 23,08

.05 110,01 53.8€

Iﬂ-ﬁ‘!#ﬂ) -M '

57. 33

9. 30 104,30 44,99

02,40 Yool 40,00

(040 115,60  495,2C

({90 122,89 44,00

BU.20 146,11 65,06

48,14

55,10 100,00 41,00

56,60 05,50 38,00

0200  ll2, 30 _ 49,00

(lef> 121,40 49,60

20e 32 101,00 41,70

44440

(9,20 94,70 15,45

04449 09,20 24,00

‘LM-B_H')._EH C

LY H'I-:J-H;L
Iﬂ-}

Control

19.56

212D

b2 ¢ U ¥ HF - '}ﬂii;

D7efU 100,00  91,.1°

|

21,10 129,00 77,90
L

20 5,45 8

76,81




	The Effect Of High Temperature On The Infectivity Of Hymenolepis Diminuta Cysticercoids In Albino Rats
	Recommended Citation

	tmp.1650382244.pdf.vCpdF

