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Pharmacopoeia and Korean Herbal Pharmacopoeia,

which are the official compendia of standard. Thereafter,

we prepare TTE as following procedures. The dried

Tribuli fructus was cut into pieces with 100 g. Then,

those extracted 2 times with 50% (v/v) ethanol as 600

mL at 80
o

C during 3 hours. After filtration with a 400-

mesh net, the remnant was retreated with No. 5 Whatman

filter paper. Then, it was concentrated with a rotary

evaporator (EYELA, Tokyo, Japan) and the concentrated

remnant was completely dried with freezing dryer

(Labconco, USA). Thereafter, the dried remnant was

collected in sterile tube and stored at −20
o

C.

Protodioscin was prepared in order to use the standard

compound of TTE. It was obtained from Sigma Aldrich

(USA). The chemical structures of protodioscin was

presented in Figure 1. We analyzed the protodioscin

content in TFE compound with liquid chromatography

(Waters Corp., USA). The column of LC was 2.1×50

mm, 1.7 μm C18 type ACQUITY UPLC BEH (Waters

Corp., USA). The wavelength of the LC UV detector

was adjusted to 300 nm. The temperature of LC column

was adjusted to 30
o

C with a flow rate of mobile phase

at 0.6 mL/min (0.1% H
3
PO

4
 /Acetonnitrile).

 This experiment was performed on the 3-day-old

chicks (n=30) in the animal facility of Center for Animal

Resources Development, Wonkwang University, Korea.

The chicks were raised and acclimatized in a poultry

facility room with standard temperature (28±2
o

C),

humidity (50±5%) and light/dark cycle (12/12 hours).

The chicks were provided a post-broiler feed without

antibiotics and anti-coccidial compounds (Hanil Feed

Co., Yongin, Korea) and tab water ad libitum. The

animals were raised in grower wire-floored cages during

experimental period. All procedures of animal experiments

were conducted in accordance with the IACUC

Guidelines by Wonkwang University and approved by

the Institutional Animal Care and Use Committee of

Wonkwang University (Approval No. WKU16-105).

We made every effort to reduce the pain of the animals

in this study.

Anti-coccidial activity of TTE were studied in chicks

following per oral inoculation with E. tenella. The chicks

were divided with 3 groups; TFE 15 mg per animal+

infected (n=10), TTE untreated+infected (n=10) and

non-infected control (n=10). We decided the dose of

TFE following as the recommended feed additive

concentration Animals were administrated with or

without TTE during 1 week, and then inoculated with E.

tenella. The anti-coccidial activity were evaluated with

oocysts shedding numbers in stools, body weights

changes and food intake changes.

 Fecal oocysts were floated and gathered with 5.25%

sodium hypochlorite. Then, those samples washed

triples with phosphate buffered saline. Chicks were

administrated per oral with sonde using a 24 gauge,

animal feeding catheter stainless steel sonde for mouse

(Popper & Sons, Inc., New York, USA) attached to a 3

mL syringe. The dose of administration for per oral

infection has been approximated 10
4 

of E. tenella oocysts

in 1 mL of phosphate buffered saline. The animals of

control group (n=10) were inoculated orally with

phosphate buffered saline.

During the experimental procedure, the chicks were

monitored twice daily for clinical signs, morbidity and

mortality. Also, body weight gains and diet intake

changes were evaluated with experimental animals.

During 10 days post-infection, body weight gains and

diet intake changes were individually checked.

Stools of the experimental animals were gathered from

6 to 10 days post-infection. The stool specimens were

Figure 1. Structures of protodioscin extracted from the fruits of Tribulus terrestris





Anti-coccidial effects of the Tribulus terrestris 47

Lab Anim Res | March, 2018 | Vol. 34, No. 1

Coccidiosis in poultry industry is an important

infectious disease induced by intracellular protozoa

Eimeria species. Eimeria infection induce remarkable

economic losses in livestock industry. Especially, E.

tenella is a pathogenic protozoa
 

causing severe coccidiosis

in chickens and known to affect influencing experimental

results obtained with infected chickens [1]. Coccidiosis

is characterized by variable severe intestinal pathologic

lesions, decreasing the enteric function, thus inducing to

body weight changes, diarrhea, decreased diet intakes

and severe mortality in the infected poultry herds [11].

The results of this study revealed that TTE had a

remarkable anti-coccidial activity on Eimeria-infected

chickens. The major contents of Tribuli fructus are

saponins, protodioscin, diosgenins, alkaloids, and amides

[12,13]. Protodioscin is a steroidal saponin compound

found in a number of plant species, most notably in the

Tribulus, Trigonella and Dioscorea families. It is best

known as the putative active content of the herbal

aphrodisiac plant Tribuli fructus [9]. Several reports

have shown that Tribuli fructus extract has an active

antimicrobial effects against pathogenic Gram (+)

bacteria such as Staphylococcus aureus and Enterococcus

faecalis and pathogenic Gram (−) bacteria such as

Escherichia coli. It indicates that there is a broad-

spectrum antibiotic of anti-microbial materials in the

extract of Tribuli fructus [14].

In this study, anti-coccidial activities of TTE were

studied in chicks following per oral inoculation with E.

tenella. The TTE treated animals revealed significantly

decreased stool oocysts numbers (P<0.05) when compared

to the TTE untreated animals. Also, TTE-treated animals

showed more increased body weight gains (P<0.05) than

the TTE untreated animals. It is indicated that TTE had

excellent anti-coccidial effects against Eimeria infection.

It was implied that protodioscin as a steroidal saponin

composition among contents of TTE may be provide

anti-coccidal effects. TTE could be a promising treatment

for the coccidiosis. This is the first study to confirm anti-

coccidial activity of TTE on Eimeria protozoa parasites.
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