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ABSTRACT 

Sapindus rarak  (lerak) is a native plant in Indonesia from the family of Sapindaceae. This 
plant has bioactive compounds known as saponins and is potentially to inhibit the growth of 
protozoa. The purpose of this study was to determine the histopathology changes in caecum of 
broilers that were infected with E. tenella through their litter, followed by an addition of S. rarak  
powder (SRP) with 2.5 g/kg in ration. A total of 90 birds consisted of 3 treatments with 3 replicates 
(10 birds per replicate) reared in litter system for 35 days. A completely randomized design was 
arranged for this experiment with R1 (Control, without coccidiostat, without SRP); R2 
(Coccidiostat); R3 (SRP 2.5 g/kg). At 14 days old, all chickens were infected with E. tenella on the 
litter (15,000 oocysts/m). The parameters measured were macroscopic and microscopic changes of 
caecum. Chicken were dissected at day 7, 10, 13, 16, 19, 21 post-infection. The results showed that 
ptechiae of caecum appeared earlier on day 7 post infection in control (R1), while in SRP 2.5 g kg-1 
(R3) and coccidiostat (R2) appeared on day 13 post-infection. Macroscopic and microscopic 
changes of caecum treated with SRP 2.5 g/kg treatment did not show severe lesions indicating that 
the E. tenella did not develop in caecum.  It was concluded that saponins of S. rarak powder (SRP) 
at a dose of 2.5 g/kg inhibited the growth of E. tenella oocysts in the caecum of broiler chicken. 
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INTRODUCTION 

Coccidiosis is one of the leading causes of the biggest losses in the poultry industry 
(William et al. 1999). Coccidiosis is caused by parasites of the genus Eimeria which 

damage the small intestine and cecum, causing bloody diarrhea, weight loss and death of 
chickens (Shierly et al. 1995; Shierly 1996).  

Clinically, coccidiosis in chicken is characterized by bloody stool and lethargy (Tipu 

et al. 2002). Coccidiosis causes indigestion and malabsorption of nutrients that causes a 
decrease in weight gain, egg production, and mortality up to 80-90%. Additionally, 

coccidiosis may cause immunosuppression that cause chicken to be susceptible to infection 
by other agents. Economic losses caused by coccidiosis exceed $ 2 billion a year (Shierly 
et al. 2005). Information about the losses due to coccidiosis in Indonesia is very limited. 

Application of antikoksidial frequently to chickhen may lead to accumulation of residue in 
meat or eggs, so it is necessary to find alternative to prevent of disease by using local 

plants to fulfill healthy and safe meat. Indonesian government program through the 
Ministry of Agriculture there are legislation prohibits the use of antibiotics include 
coccidiostat in poultry feed gradually, namely the Law on Animal Husbandry and Health 

No. 18 of 2009 Article 22, verses 4c.  
Prevention and treatment of coccidiosis are generally carried out by administering 

coccidiasta which is mixing in feed. If coccidostates are given continuously to chicks they 
will cause resistance of coccidia to the drug (El-Sadawy et al. 2009) and leave residual in 
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the meat (Jafari et al. 2007). Therefore, its need for other alternatives for a more secure 
product as anticoccidial for the animal itself and for meat consumer. 

Sapindus rarak (lerak) is a plant that has a high content of saponin in the fruit. 
Secondary dominant compounds in fruit S. rarak are saponin and sesquiterpene 

(Hamburger et al. 1992; Chung et al. 1997; Wina et al. 2005).  
Biological activities of saponins have hemolytic properties, expectorant, anti-

inflammatory and capable of inducing immunity, hipokolesteromik, anticarcinogenic. 

Besides, saponins shows antimicrobial properties, especially against fungal and anti-
protozoa (Cheeke 2001). Saponins have the property to bind to cholesterol on the 

protozoan parasites and consequently kill them. If saponins can suppress the development 
of oocysts of Eimeria tenella, the absorption of nutrients in the gut will be increased and 
improve the performance of chicken. Quillaja saponin extract (Sigma S-4121) at a 

concentration of 75 ppm were given to chickens lowering the number of schizonts at 4 and 
7 days post-infection and at 14 days no schizont could be found (Efrizanti 2005). This 

indicates that the saponin has potential as anticoccidia. The use of S. rarak extracts in 
sheep could reduce up to 69% of protozoa in the rumen (Wina et al. 2005). 

The objective of this present study was to evaluate the microscopic appearance of 

caecum of chicken infected with Emeria tenella and treated with S. rarak powder (SRP). 

MATERIAL AND METHODS 

Experimental design 

This study was conducted in a completely randomized design (CRD) on 90 DOC 
(day old chicks). The birds were grouped into 3 treatments with 3 replications and each 

was consisted of 10 chickens. The chicken were kept in a litter system cage until 35 days. 
The design of treatment consists of R1 = control without coccidiostat and without SRP; R2 

= coccidiostat; and R3 = 2.5 g SRP/kg ration. At four and fourteen days, chicken were 
vaccinated with strains La-Sota-strain-ND and IBD vaccines as eye drops. Multivitamines 
and minerals, vitachick, were gived consecutive days at 1-5 days old through drinking 

water. Rations were arranged to be iso protein and isocalorific with 22% crude protein and 
metabolizable energy of 2950 kcal/kg for starter, 20% crude protein and metabolizable 

energy of 3050 kcal/kg for the grower. Feed and water were given ad libitum. E. tenella 
inoculation carried out after 14 days old chicks by way of sprinkling of oocysts on the 
litter husk approximatelly 15,000 oocysts/m2. Chicken were euthanased on day 7, 10, 13, 

16, 19, 22 post-infection. The intestinal conditions were observed macroscopically and 
microscopically with hematoxylin eosin staining (HE). 

The observed parameters 

The variables measured included an overview of the cecum macroscopic lesions 
(pathological) and microscopic histology at day 7, 10, 13, 16, 19, 22 post-infection. 

RESULTS AND DISCUSSION 

Macroscopic picture of cecum broiler chicken that Infected E. tenella 

Macroscopically, no specific pathological change was not found on cecum on day 7th days 
post infection (pi) in birds treated with S. rarak powder (SRP) 2.5 g kg-1 (R3), 
coccidiostat (R2) and in control (R1) groups (Figure 1a ). At 10th days pi, cecum in the 
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control treatment (R1) was found haemorhagy (Figure 1b), but no lesion was found in the 
birds treated with SRP 2.5 g/kg (R3) and coccidiostat (R2). At 13rd days pi, the control 

group and the birds treated with SRP 2.5 g/kg and coccidiostat were still displayed 
hemorrhage (petechiae) on the cecum. (Figure 1c-d). On day 16th pi, however, no 

abnormalities in all treatments observed. On day 19th and 22th pi, mild hemorrhage in the 
cecum and feces were visible SRP and coccidiostat treated groups. Even at day 22th pi, rd 
spots were still found in the SRP group. 

  

Figure 1. (a) The description of macroscopic caecum of broiler chicken that were not infected by 
E. Tenella; (b) The description of macroscopic caecum of broiler chicken after infection 
with E. tenella (7th pi) at control treatment (R1, the arrow was haemorrhagi in the 
caecum. (c) Macroscopic picture of the broiler chicken caecum after infection with E. 
tenella (13th pi) at SRP 2.5 g/kg treatment (R3), the arrows showed red spots on the 
caecum; (d) Macroscopic picture of the broiler chicken caecum after infection with E. 
tenella (13th pi) at coccidiostat treatment (R2), the arrows showed red spots on the caecum 

In this study, the damage the caecum is though due to rapid growth of schizont 
injuring the epithelial cells and the submucosal layers of the cecum to that ultimately lead 

to hemorrhage. When the merozoites multiplied rapidly, so the blood could be carried 
away by the feces out of the body. Excessive haemorrhage can lead to the death of the 
infected animal, usually occurs on days 5-7 post-infection (Levine 1985). Ptechiae in the 

caeca mucosa of SRP and coccidiostat treated birds indicates the number of cleavage 
merozoites are still low due to the cecum is not haemorrhage. Compared with the control 

and coccidiostat treatment, SRP treatments consisted of saponin 3.02 g/bird given for 35 
days was able to inhibit the entry of oocysts into the intestinal epithelial cells or slowed the 
infection of chickens by E. tenella. However, when the dose of SRP be increased to 5.0 

g/kg were not recommended because it did not have a good effect on the performance, 
while the number of oocysts in feces declined due to higher doses of SRP (Pasaribu et al. 

2014). 
The severity of lesion in coccidiosis depend on the number of cell damaged, the 

virulence of the parasite , the type of chicken, nutritional status, other disease agents, the 

degree of stress, the time of reinfection, and durability at the time of the infected chickens 
(Levine 1985). Macroscopically, the results showed that the cecum did not show 

significant pathological changes in the SRP treatment. This indicates that the compound 
saponin from SRP sufficiently effective in suppressing the infection of E. tenella. 

Histopathology features of cecum on broiler chicken that infected E. tenella 

Histopathologic features in the control group (R1) infected without coccidiostat and 
SRP treatment suffered haemorrhagic enteritis which was characterized by inflammatory 
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cell infiltration, mild haemorrhagi, and oocysts of E. tenella in the cecum on day 7th pi 
(post infection) (Figure 2), Meanwhile, on chicken flocks by SRP and coccidiostat 

treatments no E. tenella oocysts but had mild haemorrhages. 
On day 10th pi SRP and coccidiostat treatments, there was no oocysts as in the a 

control group (Figure 2 and 3). At 13th days pi, SRP and coccidiostat treatment groups 
showed oocysts in the cecum (Figure 4A and 4B). 

On day 16th pi, the oocysts were still found in the cecum of the SRP treatment, while 

the coccidiostat and control treatment showed mild haemorrhagi. Similarly, at day 19th pi 
oocysts were still visible on SRP treatment, while the treatment of coccidiostat was visible 

mucosal cell infiltration of lymphocytes in the cecum, and the controls treatment showed 
mild haemorrhagi. On day 22th pi was still visible oocysts in chickens with SRP and 
coccidiostat treatments, while control mild haemorrhagi.  

If the oocysts ingested by chicken, the oocytes will grow on day 4 and 5 post 
infection, and will more develop on day 7 and 9 post infection. Studies showed that 

chicken are infected at control treatment was earlier than SRP treatment by E. tenella. This 
indicates that lerak saponins could inhibit infection of the oocysts of E. tenella in the 
cecum. Previously, in vitro studies showed that the SRP with saponin compounds could 

damage sporozoite of E. tenella. Damage to sporozoite enables reduced populations of E. 
tenella, which impacted on the opportunity to infect the cecum. Lerak saponins can reduce 

the number of protozoa in the rumen (Wina et al. 2005; Astuti et al. 2009). Therefore, SRP 
with saponin compounds have the potential to inhibit the growth of E. tenella. 

 

Figure 2. Histopathological lesions in the cecum in broiler chickens infected with  
E. tenella (control infected 7th days pi). Arrows a (inflammatory cells), the arrow 

b (haemorrhagi mild), the arrow c (oocysts of E. tenella) 

 

Figure 3. Histopathological lesions in the cecum of broiler chicken infected by E. tenella without 
coccidiostat, without SRP 2.5 g/kg (13th days pi). Objective magnification 40×; arrow 
(oocysts) 
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Figure 4. (a) Overview cecum lesions (13th days pi) histopathological basis of broiler chickens 
infected by E. tenella, by SRP 2.5 g kg-1. Objective magnification 40x; arrow (oocysts); 
(b) Overview cecum lesions (13th days pi) histopathological basis of broiler chickens 
infected by E. tenella, were given coccidiostat. Objective magnification 20×; The arrow 
(oocysts) 

Study showed that cecum had a mild damage either macroscopically or 

microscopically, indicating that saponin of SRP was able to inhibit the multiplication of E. 
tenella in the cecum. Wiedosari et al. (2014) reported similar results with the 
administration of herbal medicine to chickens. Red-ginger-extract solution as much as 1% 

could be used as coccidiostatin broilers (Iskandar et al. 2000). Saponins from Quillaja can 
stimulate antigen-presenting cells (APC) to produce proinflammatory cytokines that have 

the potential to stimulate immunity (Behboudi et al. 1999). This study indicates that 
saponins from Sapindus rarak are useful as inhibitors of multiplication of E. tenella in the 
cecum of broiler chickens. 

CONCLUSION 

Sapindus rarak powder has potencial coccidiostat activity on broiler chicken infected 

with Emeria tenella. 
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