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Abstract 
 

Realizing that Trypanosoma evansi is now has been potentially trans-infected to human from 

animals, this study demonstrated how the manipulation of natural plant, Piper sarmentosum, 

promisingly can solve the endemicity of vector-borne zoonotic manifestation of atypical human 

trypanosomiasis (AHT) and Surra disease in livestock. Groups of male mice were 

intraperitoneally administered with the parasite at 5.0 × 103 T. evansi/mouse and orally given 

pre- and post-infection treatments with 0.2 mL of 10 mg/mL of P. sarmentosum-dH2O extract 

per mouse. By using Giemsa stained blood smear, the development of parasite cells, toxicity 

level of mice blood enzymes, histopathology of selected organs and survival rate of the mice 

were investigated. The morphological changes of T. evansi cells were evidenced and a positive 

correlation (p ≤ 0.05, n = 6) were recorded between the mice survival time and the ability to 

inhibit the parasites growth in pre-infection treatment group, PRE14. Besides, PRE14 group was 

also recorded the longest pre-patent and survival period. The mice blood enzymes were 

significantly situated in the normal ranged and no abnormalities were found on the selected 

organs. This study evidenced that P. sarmentosum could be manipulated as a potential 

antiparasitic alternative drug towards trypanosomiasis. 
 

Keywords: Piper sarmentosum, Trypanosoma evansi, haemoflagellate, giemsa blood smear 

_________________________________________________________________________ 

 

Article Info 

 

Received 30th May 2019 

Accepted 24th September 2019 

Published 2nd December 2019 

*Corresponding author: Mohd Shukri Baba; e-mail: mohd_shukri@iium.edu.my 

Copyright Malaysian Journal of Microscopy (2019). All rights reserved. ISSN: 1823-7010 eISSN: 2600-

7444



Mohd Shukri Baba et al. Malaysian Journal of Microscopy Vol. 15 (2019), Page 46-60 

47 
 

Introduction 
 

 Surra disease, a vector-borne disease in most of the livestock that caused by the 

etiological agent haemoflagellate protozoa Trypanosoma evansi is still a great concern for some 

tropical countries where cattle industry is practiced and that drug-resistant become almost 

unavoidable [1]. A review study was conducted by integrating geographic information system 

(ArcGIS 9.3) where a total of 67 cases were reported positive T. evansi within the period of 

study (2000-2013), whereby the highest positive T. evansi case was observed in Perak (88.05%, 

59 cases) [2] Since its isolation from naturally infected cattle in late 1980’s, the maintenance of 

T. evansi in laboratory animals has become established and very useful for the study of 

trypanosomiasis in general [1]. What is more worrying is this disease is now being considered as 

zoonosis as it can be spread to human and caused atypical human trypanosomiasis (AHT) [2]. 

Out of 19 AHT cases documented from 1917 to 2010, five of them were caused by T. evansi [3]. 

This should be resolved since the impact of these diseases will influence the growth of the 

nation’s economy and country's development strategies [4, 5].  

 

 Piper sarmentosum leaf or commonly known as ‘kaduk’ in Malay [6] is one of the crops 

that usually used as local cuisine especially in Southern and Southeast Asian regions [7]. 

Clustered in Piperacea family, this plant possess many phytochemical elements including high 

antioxidant compound such as Vitamin A and E,  carotenoids, xanthophyll, tannins and fairly 

high amounts with sodium, magnesium and zinc [8,9]. P. sarmentosum also exhibited 

antibacterial activities against E. coli, Burkholderia spp. and Haemophilus parasuis [10] as well 

as larvicidal activity against mosquitoes due to its phenyl-propanoids component [7]. Beside its 

anti-inflammatory and anti-atherosclerotic properties [11], previous study also evidenced that the 

flavonoids of P. sarmentosum have a great potential for hepatic injuries remedy [6] and 

cardiovascular treatment [8, 9].  

 

 By far, there are very limited studies documented on the antiparasitic properties of P. 

sarmentosum, particularly against T. evansi. Realizing many studies had evidenced that the herbs 

and plants utilized by the human as their daily alternative medicine to treat many vector borne 

diseases [7, 12, 13], this study was aim to evaluate the in-vivo antiparasitic activities of P. 

sarmentosum aqueous extract against T. evansi in mice. Besides, the morphological changes of 

parasite cells, toxicity of blood enzymes activity and the histopathology assessment on the mice 

liver and kidney were also investigated in this study. 

 

Materials and Methods 
 

Aqueous extract of Piper sarmentosum 

 

 About 2.0 kg P. sarmentosum was bought from a market at Jalan Pasar, Kuantan, state of 

Pahang, Malaysia. This plant was then identified by Dr. Shamsul Khamis, a botanist from 

Kulliyyah of Pharmacy, IIUM with the voucher number PIIUM-0239-4. The leaf was washed 

with dH2O before cut into small pieces and rewashed. The remaining 1.8 kg of cut P. 
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sarmentosum leaf was blended with 2.0 L of sterile dH2O (sdH2O) until uniform consistency is 

achieved before it was allowed to stand overnight at 28 °C and filtered to get concentrated 

solution of P. sarmentosum.  xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx

 

 These steps were repeated for three times. The total filtered solution was combined into 

several containers for freeze drying processes before 280 g of P. sarmentosum aqueous extract in 

powder form were collected as a final product and stored in the refrigerator at 4 °C. To initiate 

the treatment, this powder was diluted into sdH2O to achieve its targeted dosage and 

concentration (0.2 mL of 10 mg/mL of P. sarmentosum-dH2O extract per mouse).  

 

Experimental animal 

 

 All animal experiments were conducted following approval by the Institutional Animal 

Care and Use Committee of IIUM coded IIUM/IACUC-2017(8). The ICR strain male mice with 

25-30 g body weight (bw) and 6 – 8 weeks old were used throughout this study. The handling 

and management of the mice were organized based on the guidelines provided by IACUC-IIUM 

where every mice group (n = 6 per group) have been placed in stainless steel cages and were put 

at 28 °C. All of the mice groups were given daily ad-libitum treated with grain and cereal-based 

diets (standard chows) and water at 12-12 hours both with and without light periods.   

 

Preparation of Berenil solution 

 

 In this study, commercial anti-trypanosomal drug, Berenil (Hoechst Ag) (Sigma-Aldrich, 

Malaysia) in powder form has been used. As labeled, each 2.36 g of granulated powdered 

granules contains 1.05 g of 4, 4’-diamidino diazoaminobenzin diacetamidoasitate. The 

therapeutic dosage of 3.5 mg/kg bw [14, 15] in each 0.01 mL solution was prepared as instructed 

and intraperitoneally (i.p) injected into each mice.  

 

Parasite inoculum 

 

 T. evansi stock was obtained from Parasitology Laboratory, Faculty of Veterinary 

Medicine, Universiti Putra Malaysia (UPM). To maintain the parasite, the mice were i.p 

administered with the parasitized inoculum of 0.1 mL Alsever’s solution from the donor mice 

when the percentage of parasitemia density is reaching 20-30%. To initiate the infection, the 

parasitized solution was serially diluted with Alsever’s solution. Later, every experimental 

mouse were i.p administered with lethal dose of 0.1 mL blood solution containing 5.0 × 103 T. 

evansi on Day-0 (D0) [16.17]. 

 

Treatment pattern and study schemes  

 

 Nine groups of mice (6 mice per group) which infected with 5.0 × 103 T. evansi were 

used in this study. The positive control group (POS) was treated with 0.01 mL of berenil that 

singly i.p administered once the parasitemia density reached 40-50%. The negative control group 

(NEG) was orally treated with 0.1 mL of 0.9% normal saline (NS) starting from D14 pre-

infection and daily continued until the mice died. LTN was the lethal infected group with 5.0 × 

103 T. evansi without receiving any treatments. The next three groups were preventive regime 
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groups namely PRE14, PRE7 and PRE3 which were orally treated with 0.2 mL of 10 mg/mL of 

P. sarmentosum-dH2O extract, respectively starting from day D14. D7 and D3 pre-infection and 

daily continued until the mice died. The rest three groups were curative regime groups namely 

CUR3, CUR4 and CUR5 which were orally treated with 0.2 mL of 10 mg/mL of P. 

sarmentosum-dH2O extract, respectively starting from day D3, D4 and D5 post-infection and 

daily continued until the mice died. Giemsa’s stained blood smears were 

prepared from each mice on every alternate day, starting from D3 post-infection until the mice 

were died.  

 

Experiment parameters 

General microscopy observation and parasitemia measurement 

 

 Thorough observation on the parasite’s morphology and survival were carried out under 

computerized light microscope (Zeiss Primo Star, New York Microscope Co., New York, USA 

and Dell, Dell Global Business Sdn. Bhd., Selangor, Malaysia). Using giemsa’s stained blood 

smears, parasitemias density were calculated on D7 post-infection [14, 16]. The pre-patent 

period and survival rate of each group of mice were also recorded. 

 

Biochemical toxicity and organ histology assessment 

 

 For biochemical toxicity test, another mice group with similar characteristics during 

antiparasitic screening were also applied towards the blood samples of the mice treated with 0.2 

mL of 10 mg/mL of P. sarmentosum-dH2O extract. At the dosage of 0.2 mL 2.0 mg/kg bw of P. 

sarmentosum-dH2O extract, this phase consist acute toxicity exposure (daily treatment for 7 

days) and sub-acute toxicity exposure (daily treatment for 28 days). There were six groups 

applied in toxicity assessment in this study. Those groups were respectively tagged as AX for 

acute-treated without infection, AY (acute-treated within 2 hours post-infection), SX (subacute-

treated without infection) and SY (subacute-treated within 2 hours post-infection). Another two 

groups were control groups namely as CX (normal mice without any infection and treatment) 

and CY (infected mice with lethal dose of 5.0 × 103 T. evansi). To run this protocol, all of the 

mice were sacrificed under diethyl ether anesthesia before 0.8-1.0 mL of the blood was extracted 

from each mice by cardiac puncture. This was done on D8 and D29 post-exposure for acute and 

sub-acute toxicity group, respectively. The blood were then analysed for alanine 

aminotransferase (ALT), alkaline phosphatase (ALP), aspartate aminotransferase (AST) and 

serum total protein (STP) levels. For indication, all of the results obtained were compared with 

the normal range value that circulated by The Department of Research Animal Resources, 

University of Minnesota (MN, USA) for comparison. On the same sacrificed mice, the 

hematoxylin-and-eosin (H&E) stained slide of the extracted kidney and liver were also prepared 

[18] before these slides were then observed by using the computerized light microscope as 

previously mentioned.  

 

Statistical analysis 

 

 The Shapiro-Wilk test was used to analyse the significance of the tests. All the results for 

antiparasitic screening and biochemical toxicity test were expressed as the mean ± standard error 
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(SE). All of the mice groups were normally distributed and the significance of the test was 

statistically declared when P value is equal to or less than 0.05 (P ≤ 0.05). 

 

Results and Discussion 
 

Pre-patent period 

 

 For preventive regime, longer pre-patent period were recorded for all 3 groups ranging 

from 20.02 ± 4.18 to 42.71 ± 1.50 days (Table 1). There were significant differences (p < 0.05, n 

= 6) of achieved pre-patent period in all preventive group mice as compared to the other 

treatment group where PRE14 has recorded the highest period. This shows that daily pre 

infection 

treatment significantly can affect the duration of the emergence and development of T. evansi in 

the host. For curative regime, all three groups were recorded shorter pre-patent period within 7 to 

8 days which may cause the mice to survive at least up to 16 days only. In general, the sooner the 

treatment of P. sarmentosum aqueous extract, the longer the pre-patent period was recorded. 

Prophylactic treatment of P. sarmentosum aqueous extract can delay the pre-patent period as 

compared to the other treatment regimens and this has given the opportunity for mice to survive 

longer. There would be many intrinsic factors that influencing the time taken for the parasite to 

increase its cellular number up to detectable level in the peripheral blood [14]. These factors 

include the length of time it takes for the parasite to complete the binary fission process and the 

host’s capacity to counter high parasitaemias with protective activities albeit immunity [15, 18]. 

It is hypothesize that the delayed of pre-patent period recorded for preventive regime groups 

could be due to an early action of bioactive compounds contained in P. sarmentosum which 

suppressed the parasite cells growth [19,20].  

 

Parasitemia density 

 

 PRE14 group was recorded the lowest peak parasitemia density (23.05 ± 3.36 %) 

among all experimental groups except the POS group (Table 1). This result suggested that 

preventive regime of daily treatment with 0.2 mL of 10 mg/mL of P. sarmentosum-dH2O extract 

was more effective in suppressing the early development of parasitemia than daily curative 

treatment. Three of curative groups showed a similar pattern of parasitemia development where 

the peak value were recorded between 32 % and 38 %. These percentages were relatively higher 

which may suggesting that post-infection treatment is not effective to prolong the survival period 

of the host. The peak parasitemia density value for POS group was dropped dramatically from 

39.09 ± 2.02 % to 0 % within 6 hours on D8 post-infections after being administered with 0.01 

mL of berenil solution. 

 

Survival time 

 

 Statistically, a significant difference (p < 0.05, n= 6) was evidenced for the survival 

period for the mice in preventive treatment groups. As comparison to all P. sarmentosum-treated 

groups, it can be summarized that the longer and the earlier the duration of preventive treatment, 

the longer the survival rate of the host. The mice survival period for preventive groups was 

within 285 – 104 days where these values were far longer among all experimental groups 
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received P. sarmentosum extract treatment (Table 1). The mice in POS group were succeeded in 

continuing its survival for more than 12 months after an infection. Hence, it can be concluded 

that prophylactic or preventative treatment can provide opportunities for the infected hosts to live 

longer. The survival period for the curative treatment group is not much different as compared to 

the LTN group which only receives a fatal infection of 5×103 T. evansi. Thus in parallel with 

previous studies [12, 14, 15], generally, the curative treatment groups significantly have no 

antiparasitic effect on the lifespan of the infected host although the treatment is given daily and 

persistently. 

 

 

Table 1. Pre-patent period (day), parasitemia density (%) on D7 post-infection and survival time 

(day) of the mice group treated with 0.2 mL of 10 mg/mL of P. sarmentosum-dH2O extract as 

compared with all control groups 

  

Regime Group Pre-patent period 

(day) 

Parasitemia density   

(%) 

Survival time     

(day) 

Preventive PRE14 42.71 ± 1.50* Ŝ 23.05 ± 3.36* Ŝ 285.15 ± 3.62* Ŝ 

PRE7 27.64 ± 3.81* Ŝ 29.26 ± 1.55* 193.66 ± 2.05* Ŝ 

PRE3 20.02 ± 4.18* Ŝ 30.97 ± 1.10* 104.79 ± 3.22* Ŝ 

Curative CUR3 8.82 ± 3.16* 32.78 ± 0.99* 30.09 ± 1.19* 

CUR4 8.06 ± 3.20* 35.08 ± 3.07* 21.11 ± 4.23* 

CUR5 7.63 ± 2.11* 38.13 ± 2.63* 16.29 ± 3.03* 

Control POS 5.63 ± 1.91* 39.09 ± 2.02* >360 

NEG 6.97 ± 4.44* 41.79 ± 3.11* 10.18 ± 2.47* 

LTN 5.08 ± 2.07* 40.09 ± 0.30* 9.75 ± 3.06* 

.Notes: (*) Value in mean ± standard error (SE). (Ŝ) Value with significant different (P≤0.05, n=6).  

PRE14: daily preventive treated group starting from 14 days before infection. PRE7: daily preventive 

treated group starting from 7 days before infection. PRE3: daily preventive treated group starting from 3 

days before infection. CUR3: daily curative treated group starting from 3 days after infection. CUR4: 

daily curative treated group starting from 4 days after infection. CUR5: daily curative treated group 

starting from 5 days after infection. POS: positive control treatment with single dose 0.01 mL of berenil 

on D8 after infections. NEG: negative control treatment with daily dose of 0.1 mL of 0.9% normal saline 

starting from day 14th before infection. LTN: lethal infected group which received a fatal infection of 

5×103 parasites per 0.1 ml Alsever’s solution. 

 

Parasite morphological changes 

 

 Parasites in the POS group had experienced the most severe and adverse morphological 

changes due to the action of berenil whereby as early at 5-6 hours after treatment, the number of 

destructed cells was evidenced which lead to the cell death (Figure 1). The microscopic 

observation towards T. evansi cells for preventive groups particularly PRE14 (which had 

suppressed the parasitemias) were proved having some significant changes and severe cellular 

damage. Somehow relatively, PRE14 occur at slower rate as compared to the berenil action 

whereby morphology changes only begin after the completion of the pre-patent period. During 

the patent infections stage, there are mixed populations of deteriorated and normal parasites in 

the blood. The detection of normal and destroyed parasitic cell populations requires further 

clarification. It may indicate that the effect of P. sarmentosum extract on the cell was not total 

and incomplete [13]. Some cells may not be tolerated or were left undeterred by the action of 
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bioactive compounds or phytochemicals contained in P. sarmentosum and thus provide a chance 

for the parasites continued their growth which then became predominant in peripheral blood and 

caused lethal infection to the mice. In other similar studies, Zainal-Abidin and his colleagues 

proves that a compound called allicin that extracted from Allium sativum (garlic) can inhibit the 

growth of T.evansi in trypanosomiasis-induced mice [14]. On top of that, Eiettaria cardamomum 

(cardamom) water extract was also outstandingly can block the development of T. evansi 

infection and lead the infected mice survived for almost 30 days [16]. 

 
Figure 1. Light micrograph (x100 magnification) shows notable morphology changes of T. 

evansi in preventive mice group (PRE14) treated with 0.2 mL of 10 mg / mL of P. sarmentosum-

dH2O extract which was taken on D100 (A) and D250 (B) post-infection. A mixed population of 

deteriorated T. evansi (in the circle) was clearly observed (C) on D280 before the mice dead on 
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D286. The POS group mice shows drastic morphological changes process of the parasite just 

within 6 hours as shows in 1st hour (D), 3rd hours (E) and 5th hours (F) post-treatment with 

single dose 0.01 mL of berenil on D8 after infections before they were totally eliminated on D6. 

The parasites in POS group became crescent shaped with shrunken cytoplasm and disintegrated 

undulating membranes before the number of destructed cells was evidenced which lead to the 

parasite death. Abbreviation: Red blood cell (RBC), lymphocyte (L), monocyte (M), T. evansi 

(Te) and deteriorated T. evansi (DTe). 

 

Blood enzyme biochemical tests 

 

 With the dosage of 0.2 mL of 10 mg/mL of P. sarmentosum-dH2O extract, the results of 

the biochemical toxicity test in this study revealed that all enzymes and total protein serum 

protein (STP) for all tested groups were situated within the normal range (Table 2). The 

Department of Research Animal Resources, University of Minnesota (MN, USA) [21] 

documented that ALT, AST, ALP and STP values may change and can be varied and beyond the 

normal levels depending on the age, weight, sex and type and strain of animal models. In 

general, almost all of enzymes will be over-secreted in parallel with the maturation process and 

increasing age of the animals [22, 23]. Thus the normal range of the enzymes was set up 

basically according to the animal’s age. The increased of ALT (>100 IU/L) and AST (>200 

IU/L) levels in ruminant animals infected with T. evansi are likely due to tissue breakdown 

(necrosis) and inflammation in the host, particularly liver, kidney and muscle [24] where all of 

these factors were not observed in this study. Another possibility of increased levels of ALT and 

AST enzymes is the lysed trypanosomes at different stages of the infection [25] whereby this 

factor is not one of parameter for this study. In trypanosomiasis infected host, the elevation in 

ALP level for >110 IU/L and STP activities (10 g/dL) might be attributed to hepatic toxicosis as 

well as the parasites secreted their metabolites into blood circulation [26]. This elevation could 

be also attributed to the cellular damage caused by the trypanosomes lysis or host destruction of 

trypanosomes [24, 26]. Basically, in any parasitic infected-host, the reduction of ALP, AST, 

ALT and STP suggested hepatic damage, hypoproteinemia, hypoalbuminemia, anemia and 

thrombocytopenia [26]. Somehow all of these scenario were not considered in this study. 

 

Table 2. The level of ALT, AST, ALP (IU/L) and STP (g/dL) of the mice group treated with 0.2 

mL of 10 mg/mL of P. sarmentosum-dH2O extract as compared with control groups 

Regime Group ALT 

(IU/L) 

AST 

(IU/L) 

ALP 

(IU/L) 

STP 

(g/dL) 

Acute 

exposure 

AX 52.91 ± 2.09* 155.20 ± 1.71* 63.56 ± 3.02* 7.97 ± 3.02* 

AY 49.77 ± 1.36* 139.49 ± 3.01* 75.80 ± 2.76* 6.20 ± 1.94* 

Sub-acute 

exposure 

SX 75.05 ± 2.80* 172.05 ± 2.99* 84.48 ± 0.96* 7.55 ± 2.16* 

SY 60.61 ± 2.94* 122.46 ± 3.22* 90.07 ± 1.42* 8.61 ± 0.99* 

Control 
CX 45.86 ± 3.11* 160.08 ± 1.16* 89.19 ± 1.72* 6.83 ± 2.44* 

CY 67.90 ± 1.04* 188.64 ± 0.79* 77.07 ± 2.20* 7.05 ± 3.70* 

Indicator         NR 40 – 93 92 – 206 54 – 115 5.8 – 9.5 
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Notes: (*) Value in mean ± standard error (SE). AX: acute exposure for 7 days without infection, 

AY: acute exposure for 7 days started within 2 hours after infection, SX: sub-acute exposure for 

28 days without infection, SY: sub-acute for 28 days started within 2 hours after infection, CX: 

normal control mice without any infection and treatment, CY: single lethal-dose of T. evansi 

infected mice. NR: normal range data for ICR strain male mice aged 8 weeks old for indicator as 

circulated by Department of Research Animal Resources, University of Minnesota, MN, USA. 

Abbreviations: ALT: alanine aminotransferase, AST: aspartate aminotransferase, ALP: alkaline 

phosphatase, STP: serum total protein, IU/L: international unit per litre, g/dL: gram per 

decilitre. 

 

  

Organ histology assessment 

 

 Theoretically, any suspicious abnormalities observed on five vital organs; kidney, liver, 

spleen, brain and lungs during the process of organ isolation, histologically it will be also 

expected to be observed in H&E staining of these organs [27], where this phenomenon  are also 

occurred in this study. Neither acute treatment (7 days) or subacute treatment (28 days) 

regimens, nor the control treatment group, there were no active kupffer cells, cytoplasmic 

vacuolation and absorbable sinusoidal dilatation was observed in the liver. All these 

characteristics, if presence, were basically as the indicator of the abnormalities and toxicity of 

liver parenchymal cells [28]. As evidenced in Figure 2, there was no hepatic injury was observed 

in any treatment groups. Hepatic injuries are interpreted as congestive nuclear changes, minor 

changes in vascular inflammation and the emergence of necrosis and cytoplasmic condensation 

[29]. Since this study uses T. evansi as an etiological agent, histologically, the toxicity effects on 

the liver and kidneys are most relevant to be investigated in terms of physical injuries, cellular 

abnormalities and morphological changes of the targeted organs [3, 30]. Unlike for T. vivax, T. 

lewisi and T. congolense, it will be the best to observe and justify the toxicity effects on the 

host’s brain, spleen and lungs particularly in any atypical human trypanosomiasis (AHT) 

researches [31,32,33,34]. T. evansi is highly pathogenic in laboratory animals such as mice and 

rat [35]. Microscopic examination showed significant histopathological changes in different 

organs especially liver and kidney and in most examined tissues the parasite was detected in high 

numbers [35]. Evolutionarily, since the existence of T. evansi was derived from T. brucei [16], it 

can be hypothesized that this parasite is highly potential can affect both human and livestock and 

how the prevalence of AHT nowadays is well documented. In trypanosomiasis research, it is 

very important to understand the progress and development of the disease by taking into account 

the histopathology effect on the host’s vital organs. As it can act as both intra- and extra-cellular 

flagellate protozoa, the phenomenon of pseudolobule formation, necrosis and hemorrhage within 

the sinusoids and fatty degeneration of hepatic cells are potentially can be occurred in the liver 

[G, I, J] and infiltration of lymphocytes, hemorrhage in the interlobular space and glomerulitis as 

the irreversible and destructive changes are easily can be observed in the kidney [35, 36]
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Figure 2. The microscopic H&E histology slides view (100× magnification) of the liver of 

selected preventive treated mice from group AX (A), AY (B), SX (C) and SY (D) as 

compared with normal control mice from group CX(E) and group CY (F). Hepatic structure 

was in normal condition and in general shows no abnormality characteristics as well as no 

pathological and morphological injuries. Abbreviation: normal hepatocytes (NH), central 

vein (CV), normal nuclei (Nc), sinusoid (Si) and Kupfer cell (KC). 
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There was no indication of cellular and granular cast formation that can be observed on the 

kidney tissue for all treatment groups (Figure 3). The glomerular and tubule structure of this 

organ were shows no morphological abnormalities. It can also be noted that there was no 

glomerular atrophy and tubule necrosis, as well as no vascular shrinkage can be observed in the 

kidney tubular in the cortical zone, which was directly indicated the degenerative phenomenon 

[37,38]. 
 

 

Figure 3: The microscopic H&E histology slides view (100× magnification) of the kidney of 

selected preventive treated mice from group AX (A), AY (B), SX (C) and SY (D) as compared 

with normal control mice from group CX (E) and group CY (F). Renal structure was normal and 

basically shows no pathological changes and morphological abnormalities. Abbreviation: normal 

BMS 

DCT 

PCT 
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glomeruli (GML), Bowman’s space (BMS), proximal convoluted tubule (PCT) and distal 

convoluted tubule (DCT). 

 

Conclusion 
 

 P. sarmentosum aqueous extract may contain some bioactive compounds with anti-

trypanosomal properties that need to be studied in depth. The two treatment regimens proposed 

in this study are in accordance with the real prophylactic and curative treatments for treating 

surra disease in livestock and AHT patients. Basically, the earlier continuous prophylactic 

administration of P. sarmentosum to the host, then the more promising and convincing results 

would be obtained in inhibiting and suppress parasitemia levels and parasite growth. Therefore, 

it is advisable that P. sarmentosum should be consumed and taken by humans as healthy 

vegetable at all times. Besides, none of the liver and kidney tissues showing any disorders as 

well as no morphological differences between control and treatment groups, whether this group 

has been given acute or subacute regimens. In parallel, there is no physical or swelling injury, 

morphological abnormalities or discoloration on these liver and kidney tissues that have been 

observed during the isolation process from the sacrificed mice.  Hopefully this study will be a 

stepping stone towards the basic exploration of P. sarmentosum as an optional plant for the 

treatment of surra and AHT disease. 
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