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ABSTRACT

Objective: To define a complex of changes in hematologic parameters associated with subtypes (ST) of Blasto-
cystis sp. infections and the status of immune function in Sprague Dawley (SD) rats, and lay the foundation for Blasto-
cystis hominis pathogenesis research. Methods: 5 isolates of ST1, ST3 and ST7 were used, including 1 isolate of ST1
from symptomatic patient, 2 isolates of ST3 and ST7 from symptomatic patients and asymptomatic carrier separately.
Immune compromise model was set up using dexamethasone (DEX) and infection models with 5 isolates of ST1, ST3
and ST7, and then examined the hematologic changes post infection 15 days using fully automatic hematology analyzer
sysmex xe-2100. Results: The results showed that infections of Blastocystis STs leaded to the increase of platelet in-
dexes including MPV and PDW except ST3 isolated from asymptomatic carrier only with PDW increase and the higher
values of PLT in ST7 isolated from asymptomatic carrier compared with the controls in the immune competence status
(P < 0.05). However, the infections of Blastocystis ST7 isolated from symptomatic patient gave rise to higher values of
WBC, LYMP, EO, MCV and RDW-SD while lower values of NEU% compared with the controls in immune compro-
mise status (P < 0.05). Meanwhile, higher values of WBC and LYMP and lower NEUT% values were observed in ST1
infections compared with the controls (P < 0.05); lower NEUT values in ST1 infections and controls compared with
ST3 and ST7 respectively were observed (P < 0.05); the infection of ST3 isolated from symptomatic patient resulted in
higher values of MCV and RDW-SD while the asymptomatic isolate of ST3 only had higher RDW-SD (P < 0.05).
Conclusion: The virulence of Blastocystis sp. isolated from symptomatic patient is higher than that of the identical
subtype one isolated from asymptomatic carrier. The infection of ST7 isolated from symptomatic patients may result in
the most distinct hematologic changes among STs, and then followed by ST1 symptomatic isolate. And the severity of
Blastocystis sp. infection may be mediated by the immune status of host.
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ARTICLE INEO 1. Introduction

Blastocystis is a protozoan that lives in the intestines of humans,
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intestinal symptoms and skin diseases are related to Blastocystis infec-
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subtypes, suggesting that ST1 has potential patho-
genicity™. ST3 is the most common subtype in
human epidemiological investigation, having poten-
tial pathogenicity according to some stud-
ies®?.ST7 is common in Asia™, but rarely report-
ed in the West™ and most are isolated from
patients with symptoms®. It has been suggested
that Blastocystis is an opportunistic pathogenic
protozoan, because immunosuppressed people are
prone to infection and show symptoms. However,
the role of this protozoan in health and disease is
unknown.

It is known that many pathogens such as bac-
teria, viruses and fungi can cause changes in hema-
tologic parameters™ %\, There are also some re-
ports on the changes of hematologic parameters
caused by parasitic infection™ 2%, but there is little
study on the changes of hematologic parameters
caused by Blastocystis infection. It is reported that
dexamethasone can cause apoptosis of thymus,
spleen and lymph node cells and significantly in-
hibit the immune system!®!). In this paper, dexame-
thasone was used to establish an immunosuppres-
sive animal model to explore the relation-
ship between the changes of hematologic parame-
ters and isolates and immune function of Blasto-
cystis infection rats.

2. Materials and methods

2.1 Collection of isolates and capsules

Five isolates, HC07-12 (ST1), HC09-01 (ST3),
HCO08-03 (ST3), HC07-03 (ST7) and HC09-05
(ST7), were used in this experiment. Among them,
HCO07-12, HC08-03 and HCO07-03 were isolated
from diarrhea patients in the First Affiliated Hospi-
tal of Gannan Medical College, and the rest were
isolated from asymptomatic physical examination
personnel. These isolates were conserved and pas-
saged in the laboratory. The trophozoites in the LES
medium of Blastocystis hominis were inoculated
into the cystic medium after preliminary centrifuga-
tion. At the peak of capsule maturation on the 6"
day, the capsules in the cystic medium were sepa-
rated with lymphocyte separation solution. The
capsules were treated with distilled water and stored
at 4 °C for standby.

2.2 Experimental animals, feed, and experi-
mental environment

60 SPF-grade SD rats, male, with a body mass
of (100 +10) g, were purchased from Hunan SJA
Laboratory Animal Co., Ltd., (animal certificate
No.: 4300016942). All animals were fed in a single
cage for 1 week with mixed formula feed (provid-
ed by the Experimental Animal Center of Gannan
Medical College), ate and drank freely. Change
drinking water and feed every day, keep the living
environment of rats ventilated and clean, observe
their conditions of eating, drinking, activity and
defecation, and start the experiment after confirm-
ing the health of rats.

2.3 Establishment of the dexamethasone
iImmunosuppression model

60 SD rats were adaptively maintained for 1
week and randomly divided into two groups,
namely the immunosuppression group and im-
munonormal group. Immunosuppressive rats were
added with dexamethasone at 0.25 mg kg™ d™ in
drinking water for 10 days, while the rats in the
immunonormal group were routinely housed.

2.4 Infection experiments

On the 11™ day after immunosuppression
modeling, the immunosuppression group and im-
munonormal group were randomly divided into 6
groups, respectively. The infection group was orally
fed with 1000 capsules of HCO07-12, HC09-01,
HC08-03, HC07-03 and HCO09-05 respectively, and
the control group was orally fed with the same
amount of normal saline (0.85% NaCl). Feces of all
rats were collected every other day after gavage and
placed in LES medium containing 10% calf se-
rum®®. Typical vacuolar or granular type found by
microscopic examination was positive for infection.

2.5 Collection of blood samples and deter-
mination of hematologic parameters

On the 16" day of infection, the rats in the two
groups fasted food for 24 hours and water for 12
hours. Weigh and inject 10% chloral hydrate into
the standard abdominal cavity of rats according to
0.3 mL 400 g*. Fix the limbs of anesthetized rats,
collect blood from their hearts and inject it into
heparin sodium anticoagulant tubes for examination.



The automatic hematology analyzer sysmex
xe-2100, produced by Sysmex Corporation, was
used to determine hematologic parameters by the
impedance method.

2.6 Statistical analysis

Express hematologic parameters as X =s, an-
alyze data by SPSS 14.0 two-way ANOVA, and plot
with prism 5.0.

3. Results

The results of changes in hematologic param-
eters caused by infection of different isolates under
normal immune function and immunosuppression
are shown in Figures 1-10. Figure 1 shows that the
PDW value of Blastocystis infection rats in the
immunonormal group were higher than that in the
control group, which was statistically significant (P
< 0.05). Figure 2 shows that except HC09-01 iso-
lated from asymptomatic carriers, the MPV value of
other Blastocystis infection rats in the immunonor-
mal group were higher than that in the control
group, which is statistically significant (P < 0.05).
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Figure 1. Effect of different isolates of Blastocystis infection
on PDW of SD rats with different immune functional states.
Note: * comparison with the control group, P < 0.05.
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Figure 2. Effect of different isolates of Blastocystis infection
on MPV of SD rats with different immune functional states.
Note: * comparison with the control group, P < 0.05.
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Figure 3 shows that ST7 HCQ09-05 isolated
from asymptomatic carriers leaded to the PLT value
of rats with normal immune function was higher
than that of rats in the control group, which was
statistically significant (P < 0.05).
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Figure 3. Effect of different isolates of Blastocystis infection
on PLT of SD rats with different immune functional states.
Note: * comparison with the control group, P < 0.05.

Figures 4 and 5 show that the WBC and
LYMP values of rats in the immunosuppression
group were higher than those in the control group (P
< 0.05) due to the isolation of ST7 HCO7-03 and
ST1 HCO7-12 from symptomatic patients.
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Figure 4. Effect of different isolates of Blastocystis infection
on WBC of SD rats with different immune functional states.
Note: * comparison with the control group, P < 0.05.
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Figure 5. Effect of different isolates of Blastocystis infection
on LYMP of SD rats with different immune functional states.
Note: * comparison with the control group, P < 0.05.



Figure 6 shows that the infection of ST3
HC09-01 isolated from asymptomatic carriers re-
sulted in the increase of NEUT value in the im-
munonormal group (P < 0.05). The infection of ST3
HC08-03 from symptomatic patients and ST3
HC09-01 and ST7 HCO09-05 isolated from asymp-
tomatic carriers resulted in the increase of NEUT
value in the immunosuppression group.
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Figure 6. Effect of different isolates of Blastocystis infection
on NEUT of SD rats with different immune functional states.

Note: * comparison with the control group, P < 0.05.

Figure 7 shows that ST1 HC07-12 and ST7
HCO07-03 isolated from symptomatic patients re-
sulted in lower NEUT% of immunosuppressive rats
than in the control and other subtypes (P < 0.05).
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Figure 8. Effect of different isolates of Blastocystis infection
on EO values of SD rats with different immune functional
states.

Note: * comparison with the control group, P < 0.05.

Figure 8 shows that ST7 HCO7-03 isolated
from symptomatic patients resulted in higher EO
values of immunosuppressive rats compared with
those of the control group (P < 0.05).
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Figure 9. Effect of different isolates of Blastocystis infection
on MCYV values of SD rats with different immune functional
states.

Note: * comparison with the control group, P < 0.05.

Figure 9 shows that ST7 HCO7-03 and ST3
HCO08-03 isolated from symptomatic patients re-
sulted in higher MCV values of immunosuppressive
rats than those of the control group (P < 0.05).
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Figure 10. Effect of different isolates of Blastocystis infection
on RDW-SD of SD rats with different immune functional
states.

Note: * comparison with the control group, P < 0.05.

Figure 10 shows that the infection of ST7
HCO07-03 and ST3 HCO08-03 isolated from sympto-
matic patients and ST3 HC09-01 isolated from

asymptomatic carriers was higher than that of the
control group (P < 0.05).

4. Discussion

Blastocystis is a widely distributed intestinal
parasitic protozoan of humans and many kinds of
animals. Although Blastocystis infection is common,
its pathogenesis is still controversial. This is be-
cause Blastocystis is not only distributed in symp-
tomatic patients, but also in asymptomatic peo-



plet2% and Blastocystis has genetic diversity, and
pathogenic strains coexist with non-pathogenic
strains'®?4. The effects of different subtypes and
different Blastocystis isolates in the same subtype
on hematologic parameters in immunonormal and
immunosuppressive rats were studied. Five isolates
of subtypes ST1, ST3 and ST7 were used in this
study. One isolate of each subtype was isolated
from symptomatic patients, and ST3 and ST7 were
isolated from asymptomatic carriers. In this study, it
was found that under the condition of normal im-
mune function, the infection of each isolate of
Blastocystis only caused the overall or partial in-
crease of platelet parameters PDW, MPV and PLT,
suggesting that Blastocystis infection has the ten-
dency to lead to coagulation, and its exact mecha-
nism is not clear. Blastocystis infection releases
proinflammatory factors such as IL-6, IL-8 and
cysteine protease, which may have a potential
mechanism to activate coagulation reaction. Blas-
tocystis infection causes changes in the parameters
of erythrocyte and leukocyte lines under immuno-
suppression, but it varies according to the strain.
Isolation of ST3 and ST7 strains from symptomatic
patients resulted in MCV and RDW-SD changes in
immunosuppressive rats, suggesting that infection
with strong toxic isoforms ST3 and ST7 may cause
large cellular anemia, consistent with clinical re-
ports that Blastocystis infection can cause iron defi-
ciency anemial®!.

The infection of ST7 isolated from sympto-
matic patients led to the increase of WBC, LYMP,
NEUT and EO, and the decrease of NEUT%, which
may be due to the increase of neutrophil num-
ber, but the increase proportion is less than that of
WBC, LYMP and EO. The infection of ST1 isolated
from symptomatic patients resulted in the increase
of WBC and LYMP, but the decrease of NEUT and
NEUT%. The infection of ST3 isolated from
asymptomatic carriers increased the NEUT value of
rats in the immunonormal group and immunosup-
pression group, while the infection of ST3 isolated
from symptomatic patients only increased the
NEUT value of rats in the immunosuppression
group. Neutrophils are the most important movable
phagocytes in mammals. As the first innate immune
cell to reach the infected site, it plays an important

role in initiating innate immunity, inflammatory
response and specific immune response. In this
study, it was found that the number and proportion
of neutrophils decreased due to the infection of ST1
with strong virulence, while the neutrophils in-
creased due to the infection of ST3 with weak viru-
lence. These results suggest that neutrophils may
play an important role in immunity against Blasto-
cystis infection. ST1 subtype Blastocystis may have
virulence factors to kill neutrophils, but the exact
mechanism needs to be further explored. This study
found that the infection of ST3 isolated from
asymptomatic carriers increased the number of neu-
trophils, but whether it could improve other natural
immune functions, whether it was a normal member
of intestinal microecology, and whether it had clin-
ical application value still need to be confirmed by
further research.

5. Conclusion

In conclusion, the virulence of the isolates
from symptomatic patients was stronger than that of
the same subtype isolated from asymptomatic carri-
ers. The virulence of ST7 isolated from sympto-
matic patients was the strongest, resulting in the
most extensive changes of hematologic parameters,
followed by ST1, whose characteristic change was
the decrease of neutrophils. The severity of Blasto-
cystis infection also depends on the host’s immune
function status. Hosts with normal immune function
are not pathogenic or only show a tendency to in-
crease platelet parameters; immunosuppressive
hosts can result in changing parameters of
white blood cells and red blood cells.
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