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Abstract

Cystic echinococcosis (CE) is recognized as a severe zoonotic parasitic
disease caused by the larval stage of Echinococcus granulosus. Given the
imperative for safer natural therapeutic alternatives compared to conventional
chemotherapy, the oleo-gum-resin of Omani Frankincense Boswellia sacra
emerges as a promising medicinal botanical due to its bioactive constituents
displaying anti-inflammatory, antimicrobial, and broad-spectrum antipathogenic
properties. This study aimed to evaluate the efficacy of B. sacra gum extracts
against E. granulosus parasites and their therapeutic impact on secondary cystic

echinococcosis in a murine model.
The investigation comprised two experimental phases:

In Vitro experiment: Evaluated the effect of various extract concentrations
(0.3, 3, and 30pg/mL) exposure intervals ranging from 2 to 60 minutes on

protoscolices viability.

In Vivo experiment: Performed using Swiss albino mice (BALB/c)
inoculated with protoscolices. Doses of 200 and 400mg/kg of B. sacra extracts

were administered and compared against:

A positive control group (inoculated with protoscoleces only), a negative
control group (uninfected), and a standard drug control group treated with
albendazole (ABZ) at 150 and 300mg/kg.

Evaluation criteria assessed six months post-infection included: hydatid
cyst count, weight, and diameter; liver and spleen weight alongside their
organomegaly/hypertrophy indices; serum cytokine levels (IL-5, TNF-a, IFN-
v); delayed-type hypersensitivity (DTH) response; and histopathological

alterations in liver and spleen tissues.

Results:



In Vitro Scolicidal Activity: B. sacra extracts demonstrated significantly
higher protoscolicidal rates compared to albendazole and the DMSO vehicle
control, exhibiting time- and concentration-dependent activity. The aqueous
extract of Omani Frankincense resin (Bs7) achieved the highest protoscolicidal
efficacy 100% at concentrations of 3 and 30pg/mL after 60 minutes of
exposure, followed by the methanolic extract (Bs4), which achieved 97.71%
mortality at 30ug/mL after 60 minutes.

In Vivo Parasitological Efficacy: A significant reduction in hydatid cyst
burden was observed in treated mice six months post-infection:Methanolic
extract Bs2 (200mg/kg) demonstrated a 97.97% reduction in cyst numbers. Oleo
gum resin powder Bs13 (400mg/kg) achieved a 97.46% reduction. Methanolic
extract Bs4 (200mg/kg) further showed a 96.955% reduction across treated

mouse cohorts.

A statistically significant decrease (P <0.001) in cyst count was recorded in
extract-treated groups, reaching a mean of 0.571 cysts in mice treated with the
ethanolic extract Bs2 (200mg/kg), compared to 28.143 in the positive control
group. The lowest cyst diameter (0.036 mm) and lowest cyst weight (0.030 g)
were recorded with raw resin extract Bs13 at 400mg/kg , compared to 2.548mm

and 11.547g in the positive control group, respectively.

Organ Metrics & Hypertrophy: A statistically significant decline (P< 0.01)
in liver and spleen weights, along with their respective hypertrophy indices, was
documented across the treatment groups. The lowest mean liver weight
recorded was 2.22 g in the methanolic extract Bs4 group (200mg/kg), compared
to 2.73 g in the positive control group. The liver hypertrophy index dropped to
108.80 in the 400 mg/kg ethanolic extract group compared to 138.48 in positive
controls. Regarding spleen metrics, the positive control group registered a mean

weight of 1.06 g, whereas the lowest spleen hypertrophy index 31.76 was



achieved in the albendazole group (150mg/kg), compared to 34.44 in the

positive control group.

Immunological Response: Cytokine profiling six months post-infection

revealed statistically significant variations among groups via ANOVA:

IL-5: No statistically significant differences were noted between groups
treated with ethanolic, methanolic, or raw B. sacra extracts, albendazole, or the

positive 11.70pg/mL and negative 14.67pg/mL control groups.

TNF-a:Levels increased substantially markedly, peaking at 147.88pg/mL
in the raw resin group Bs13 200 mg/kg , compared to 113.87pg/mL in positive

controls.

IFN-y: Represented the highest expressed cytokine, peaking at 315.08
pg/mL in the raw resin group Bs13 (200mg/kg), compared to 265.71 pg/mL in
positive controls. Overall, a statistically significant enhancement in cell-

mediated immune response was confirmed via ANOVA.

Histopathological Findings: Liver and spleen sections from mice treated
with B. sacra extracts demonstrated a marked attenuation of inflammatory
severity, necrosis, and cellular infiltration, with pathological changes limited to
mild vacuolar degeneration associated with cellular edema. Conversely, positive
control sections exhibited severe vacuolar degeneration accompanied by tissue

fibrosis and marked collagen fiber deposition.

Conclusion: Omani Frankincense Boswellia sacra extracts demonstrated
potent in vitro scolicidal efficacy and significantly reduced cyst burden in vivo
compared to the standard drug albendazole. Furthermore, the extracts markedly
stimulated cell-mediated immune responses and attenuated organ

histopathology in the liver and spleen.
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