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ABSTRACT  
Snake Plant (Sansevieria trifasciata) has been commonly used as traditional herbal 

medicine in addition to being ornamental plant and phytoremediation agent. Toxicity studies 

on pharmaceutical substances are required to assess the level of hazard and safety before 

processing as drugs. Conventional toxicity test focused on determining LD50, despite the 

fact that not all substances induce death in experimental animals. They might survive but 

suffering or get sick. This study aimed to evaluate safety level of oral administration of 

chloroform extract of S. trifasciata leaves (CESTL) for 28 days (subacute) in Wistar rats 

(Rattus norvegicus) as model animal through the observation of clinical signs that lead to 

lethal and sublethal effects. The procedure referred to OECD Guideline No. 407 with the 

dose of CESTL was 1000 mg/kg bw (Limit Test). Adult female nulliparous Wistar rats were 

assigned into three groups which received CESTL, Tween 4 % (solvent for CESTL), or 

distilled water as control (placebo) 1 mL/individual/day. Parameters observed consisted of 

mortality, general physical examination, individual and social activity and behavior, body 

weight, body temperature, food intake, water consumption, fecal condition, and fasting 

blood glucose (FBG) level. Results showed that no animals died or suffered as a result of 

CESTL poisoning. There were no significant differences in all parameters value among three 

groups, indicating that CESTL did not generate adverse effects on animal normal 

physiological condition. Thus, it can be concluded that CESTL at the dose of 1000 mg/kg bw 

is relatively safe for consumption during subacute period. 
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Introduction 
Snake Plant (Sansevieria trifasciata 

Prain.) can be found in the wild, mainly in 

the tropics and subtropics regions, 

particularly in Africa, Australia, and 

Southeast Asia [1], [2]. This plant is easy to 

cultivate due to its ability to survive in a 

wide range of temperature and light, and 

can grow well at habitats from low to high 

altitudes. Habitat differences cause 

variations in the appearance of S. trifasciata 

[3], making them attractive as decorative 

plant [4], [5]. In addition to having lovely 

appearance and being easy to care, this 

plant helps to improve air quality by 

absorbing toxins and pollutants [6]. 

Ethnopharmacological studies reported that 

leaves of S. trifasciata (STL) have been 

utilized as traditional medicine to treat ear 

diseases, swelling, boils, fever, diarrhea, 

coughs, respiratory disorders, ulcers, snake 

bites, and hair loss [5], [7]. Preclinical 
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studies by [7] demonstrated that aqueous 

and ethanolic extracts of STL have 

analgesic and antipyretic activities. 

Aqueous extract of STL also has potential 

as antihyperglicemia or antidiabetic [8], [9]. 

Ethanolic extract of STL also has 

antiallergic and antianaphylactic properties 

[10]. Clinical trial by [4] showed that 

ointment containing ethanolic extract of 

STL has ability to cure patients with skin 

disease (corns) within 4 weeks. [5] reported 

that n-hexane, ethyl acetate, and methanolic 

extract of STL have antibacterial activity 

against Escherichia coli and 

Staphylococcus aureus, whereas ethanolic 

extract of STL has antibacterial activity 

against Pseudomonas aeruginosa [11].  

Phytochemical screening of 

chloroform extract of STL (CESTL) 

revealed several secondary metabolites 

such as alkaloids, flavonoids, stilbenoids, 

saponins, glycosides, terpenoids, tannins, 

proteins, carbohydrates, polyphenols, 

steroids [2], [11]. These phytoconstituents 

play a role as bioactive compounds in a 

variety of therapeutic properties such as 

antiinflammatory, antimicrobial, 

antioxidant, antiproliferative, cytotoxicity, 

etc. [2]. However, publication on medicinal 

properties of CESTL is very limited [12]. 

Regarding its function as a toxin-absorbing 

plant (phytoremediation agent) and rich of 

secondary metabolites, it is conceivable 

that CESTL is harmful when administered 

to subjects as part of medical treatment. 

Therefore, toxicity tests need to be carried 

out to anticipate negative effects on health. 

Preclinical toxicity testing from acute to 

chronic are the initial phase before 

exploring the potential therapeutic effects 

of CESTL. They provide a comprehensive 

investigation of safety and adverse effects, 

as well as dose-response for new drug 

development process [13]. This is due to the 

fact that herbal products require a longer 

period of time, regularity and consistency in 

consumption before revealing their 

potential as medicine. 

Fitria et al [12], reported that single-

dose acute oral toxicity study of CESTL at 

the dose of 2000 mg/kg bw has no observed 

adverse effect level (NOAEL). In the 

previous study, CESTL was only 

administered once and the duration of the 

trial was only 14 days. Traditional herbal 

medicine needs longer time to take effects 

as they work slowly than modern medicines 

[14]. Correct dose and appropriate duration 

of treatment are required as well as for 

particular disease, rather than unrestricted 

use. Herbal medicine is drug, therefore 

cannot be consumed freely like food. All 

effective drugs may produce adverse 

effects, herbal medicines are no exception 

[15]. Adverse effects of herbal medicines 

may result from their constituents, 

contaminants, inappropriate use, and 

inadequate safety data from basic research 

[14]. Therefore, it is suggested to continue 

the toxicity study of CESTL to the next step 

(subacute). This study aimed to investigate 

the toxicity signs that lead to lethal and 

sublethal effects of oral administration of 

CESTL given every day for 28 days 

(repeated-dose) in Wistar rats Rattus 

norvegicus Berkenhout 1769, as model 

animal following OECD Guideline No 407 

OECD 2008. 

 

Materials and methods 

Plant Material and Extraction Method 

Snake Plant leaves were collected 

from Bandar Lampung area, Province of 

Lampung, Indonesia. The species 

nomenclature Sansevieria trifasciata Prain. 

has been identified at Laboratory of Plant 

Systematics, Faculty of Biology UGM, 

validated with certificate No. 

014526/S.Tb./II/2019, dated on February 

25, 2019. The preparation of chloroform 

extract of S. trifasciata leaves (CESTL) 

followed maceration method by [11]. 

Leaves were washed with distilled water, 

finely chopped, and dried in oven at 50 ℃ 

until a constant dry weight was achieved. 

The dried material (simplicia) then was 

ground into powder, strained using 40 mesh 

sieve, and soaked in chloroform as solvent 

with a ratio of powder:chloroform = 1:3 

(w/v) for 324 hours. The mixture was 
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shaken regularly every day to optimize the 

extraction, then filtered and evaporated 

using electric fan until completely dried. 

Stock of CESTL was stored in glass 

containers wrapped with aluminum foil and 

kept in the refrigerator 4 ℃ [12].  

 

Animals 

Fifteen female nulliparous Wistar 

rats (Rattus norvegicus Berkenhout, 1769) 

aged eight-week-old with body weight 174-

285 g (mean= 244±26 g, median= 252 g) 

obtained from the breeding colony at the 

animal facility of Faculty of Biology UGM 

(Animal House) were used as experimental 

animals. Rats were housed in 38×25×23.5 

cm3 transparent polypropylene communal 

cages with metal wire mesh for the lid. 

Cage floor was covered with sterile wood 

shaving for bedding. Each cage was 

equipped with feeder and drinking bottle. 

Experiment was conducted at the animal 

room in Animal House with environmental 

parameters as follows: room temperature 

26.4-28.7 °C, relative humidity 65.5-82.2 

%, illumination by artificial light from 7-

watt LED bulb with standard photoperiod 

(12 hours light:12 hours dark). Air 

circulation was supported by air conditioner 

and exhaust fan. Cages were washed 2× per 

week with detergent and disinfectant. 

During the experiment, rats were fed with 

standard rodent chow (Ratbio®, P.T. Citra 

Ina Feedmill, Jakarta) and mineral water 

(P.T. Berkah Tirta Jaya, Yogyakarta) for 

drinking water. Animal care and husbandry 

referred to standard procedures for 

laboratory rats [16]. All procedures for the 

care and use of animals in this study was 

approved by the Research Ethics 

Commission of the Faculty of Veterinary 

Medicine UGM by the issuance of Ethical 

Clearance No: 00034/EC-FKH/Eks./2021, 

dated on April 12, 2021. 

 

Experimental Design and Parameters 

Rats were divided into three groups 

(n=5) which received CESTL, 4 % 

Tween80 (v/v), and distilled water as 

control/placebo. CESTL was dissolved in 

distilled water as the vehicle. Tween80 was 

used to make CESTL more soluble in water 

[12]. The procedure of the experiment 

referred to OECD Test Guideline No. 407 

(OECD, 2008) with the dose of CESTL was 

1000 mg/kg bw (Limit Test) as follows: 

CESTL, Tween80, or distilled water were 

administered orally using the gavage 

technique as much 1 mL/individual once 

every day in the afternoon (3-4 pm) for a 

consecutive 28 days. Parameters observed 

including the number of dead animals 

(mortality), sublethal effects and clinical 

manifestations that lead to illness, consisted 

of morphological or general physical 

examination, individual and social behavior 

and activities, food intake, drinking water 

consumption, and fecal condition. These 

parameters were recorded every day. Body 

weight, body temperature, and fasting 

blood glucose (FBG) level were measured 

on day 0, 7, 14, 21, and 28. 

 

Data Analysis 

Data were tabulated in 

Microsoft®Excel®v.2019 spreadsheet and 

continued with statistical analysis 

according to One-Way ANOVA and 

Duncan’s Post Hoc Test (α= 0.05) using 

IBM®SPSS®v.25. Data were shown as 

description or visualized as line and bar 

charts. 

 

Results and Discussion 

Lethal and sublethal effects 

Until the end of the experiment, no 

dead animals were found in all groups. 

However, survived animals during 

exposure to toxic compounds might 

experience physiological disturbances. Rats 

with health problems (including stress) can 

be identified by their general physical 

appearance as well as their individual and 

social behavior and activities. Provided 

checklist to observe clinical signs of pain 

and disease in rats [17]. During the 

experiment we did not find any clinical 

signs of pain and diseases following oral 

administration of CESTL Table 1. 
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As in single-dose toxicity study 

[12], no animals died in this repeated-dose 

toxicity study of CESTL. This result is 

consistent with toxicity studies of S. 

trifasciata aqueous extract [7], [8], 

ethanolic extract [7], [18], and methanolic 

extract [9]. According to [18], oral 

administration of S. trifasciata extract up to 

18,000 mg/kg bw did not cause death in 

Wistar rats. It is suspected that Sansevieria 

is relatively safe as a medicinal ingredient. 

Toxicity studies of S. liberica methanolic 

extract [19], aqueous extract [20], and 

crude extract [21], [22], that also generated 

no mortality. The same result was found for 

ethanolic extract of S. cylindrica [23]. 

 

Table 1. Clinical signs of pain and disease in rats (OARS of Yale University, 2021) 

Criteria Control Tween Cestl 

Abnormal posture (hunched) - - - 

More aggressive or unresponsive (placid) when 

handled 
- - - 

Decreased activity/mobility or hyperactive, 

including back-arching, belly-pressing, twitching, 

and staggering 

- - - 

Changes in facial expressions as measured by the 

Grimace Scale by NC3RS 
- - - 

Decreased body temperature (hypothermia) - - - 

Decreased food and drinking water consumption, 

which has an impact on weight loss 
- - - 

Less frequent in grooming resulting in scruffy and 

dull fur, piloerection 
- - - 

Decreased in nest-building, foraging, digging, and 

burrowing 
- - - 

Decreased response to external stimuli such as not 

avoiding when handled 
- - - 

Increased licking and scratching - - - 

Mucous membranes and extremities appear pale - - - 

Secretion of porphyrin (red pigment) around eyes, 

nose, and limbs 
- - - 

Separation from group or become solitary - - - 

Shallow and rapid breathing or gasping - - - 

Squinting eyes or closing eyes as if sleeping - - - 

Teeth chattering and vocalization - - - 

 

Food intake 

Data of daily food intake and water 

consumption are key indications for 

determining the toxic effects of substances 

administered orally. Decreased food intake 

and water consumption refer to the 

presence of harmful materials within the 

body that cause animals to lose their 

appetite [24]. Results demonstrated a 

generally comparable trend in daily food 

intake in all groups figure 1 (A), as well as 

no significant differences were indicated in 

the average value among all groups figure 1 

(B). Fecal examination showed normal 

condition. Xenobiotics that enter the body 

through oral route can disrupt the digestive 

system, with diarrhea being one of the most 

common symptoms [25]. Some mushy 

stools were found in all groups but only for 

a few days, therefore it did not interpret as 

diarrhea. As a result, we did not interpret 

this finding as diarrhea. According to [26], 

diarrhea is defined as frequent defecation in 

the form of liquid stool. The level of 

diarrhea (stool score or grading) is 

determined from the frequency of 
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defecation, stool form and consistency 

(wetness, stickiness, water content), 

presence of mucous, fats (steatorrhea) 

and/or blood (gross or occult blood) [25], 

[27]. This implies that various 

phytoconstituents in CESTL did not cause 

adverse effects on digestive system 

indicated by reduced appetite and diarrhea.

 

 

A 

  

 

B 

 

Figure 1. Food intake of rats during subacute oral administration of CESTL. (A) daily 

measurement; (B) average value. 

 

Ethnobotanical studies by [28] 

reported that Sansevieria leaves are 

commonly consumed by people in several 

African countries as food and traditional 

medicines, as well as feed for their 

livestock. For instance, S. aethiopica is 

used by people in Botswana to improve 

appetite in children. S. hyacinthoides is 

used by South Africans to treat digestive 

disorders, such as diarrhea, hemorrhoids, 

intestinal parasites, stomach problems, 

ulcers, and abdominal pains. S. aethiopica 

and S. desertii (synonim: S. pearsonii) are 

also applied for animal feed. 

Reported that ethanolic extract of S. 

trifasciata exhibited antiulcer activity [18]. 

According to [29], secondary metabolites 

with antiulcer properties are mainly 

alkaloids, tannins, phenols and polyphenols 

(particularly flavonoids). Due to the 
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presence of these phytoconstituents in 

CESTL [2], [11], therefore, rather than 

being toxic to digestive system, CESTL has 

the potential as antiulcer or gastroprotective 

agent. 

 

Drinking water consumption 

The pattern of water consumption 

generally follows the food intake. Rats will 

drink after eating with a volume 

commensurate with the portion of the meal 

[30]. Alterations in food intake and water 

consumption are typically employed as 

indicators of the adverse effects of chemical 

substances [31]. Similar with food intake, 

results of daily water consumption during 

the experiment showed a relatively similar 

pattern in all groups figure 2 (A). The 

average value of water consumption of rats 

in CESTL group was slightly lower than in 

Control and Tween groups, however no 

significant differences were detected figure 

2 (B). This demonstrated that CESTL has 

no negative impacts towards normal 

physiological condition. 

 

 

A 

 

 

 

B 

 

Figure 2. Drinking water consumption of rats during subacute oral administration of CESTL. 

(A) daily measurement; (B) average value. 
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Body weight 

Weight loss is one of the most 

noticeable sublethal effects, with the rate of 

weight loss increasing with type, dose, and 

duration of toxic substance exposure [32]. 

Weight loss during toxicity testing is a sign 

that the substance examined has a harmful 

effect [24]. During the experiment, body 

weight measurement showed a decline in 

all groups, with a generally similar trend 

figure 3 (A). Because animals body weight 

in each group varied from the start, weight 

reduction when compared among three 

groups was considerably significant figure 

3 (B). 

However, when calculated based on 

the initial and final body weight in each 

group, there is no significant difference. 

Significant weight loss is when the 

reduction exceeds 20 % of the initial body 

weight [33]. Control, Tween, and CESTL 

groups all had weight loss of 7, 12, and 11 

%, respectively. According to mathematical 

analysis using second-order (quadratic) 

polynomials regression, the coefficient of 

weight reduction (R2) in Control, Tween, 

and CESTL groups were 0.9714, 0.9785, 

and 0.9326, respectively (CESTL had the 

lowest rate). Nausea, emesis, diarrhea, 

and/or abdominal pain are some clinical 

signs which cause the animal losing 

appetite (hypophagia), and hence ends up 

with reduced body weight [34]. This 

finding showed that CESTL is safe since 

toxic substance that are taken orally usually 

cause severe weight loss as they profoundly 

interfere with the digestive system or 

gastrointestinal toxicity [24]. In addition, 

all animals final body weights were still 

within the baseline interval (174-285 

grams), and no clinical signs were present, 

therefore it can be concluded that the 

weight reduction is not a clinical 

deterioration due to the toxic effect of 

CESTL. 

 

Body temperature 

Understanding the changes of body 

temperature (thermoregulation) in response 

to the administration of toxic compounds 

including drugs is crucial because it affects 

physiological, behavioral, and pathological 

conditions. However, in toxicity studies, 

the dynamics of body temperature are still 

not given much consideration [35]. Acute 

exposure to hazardous chemical 

compounds (toxicants) induces a drop in 

body temperature (hypothermia) in rodents 

and other small mammals. This is because 

body heat is utilized to regulate multiple 

metabolisms in order to eliminate 

xenobiotics. [36] stated that lowering body 

temperature is an adaptive response to help 

recovering physiological conditions and 

improving survival following exposure to 

harmful substances, as well as protection 

against neurological injury [37]. In rodents, 

elevated body temperature (hyperthermia) 

is commonly associated with pathogenic 

infections and inflammatory reactions [35]. 

A chemical substance can induce fever 

because it contains constituents that are 

considered as antigenic, thus eliciting 

immune response. Fever can also occur due 

to xenobiotic interfering with prostaglandin 

synthesis through various proinflammatory 

mediators such as cytokines and tumor 

necrosis factor (TNF), which trigger the 

hypothalamus as thermoregulator to raise 

body temperature [38]. The measurement 

of body temperature during the experiment 

exhibited that body temperature of animals 

in all groups fluctuated in a relatively 

similar fashion figure 4. Statistical analysis 

confirmed that there were no significant 

differences among groups and time series. 

We found a slight variation in body 

temperature dynamics in Tween group in 

the last two weeks. All of the values, 

however, were within the baseline interval 

(33.9-36.1 C). Therefore, it is possible to 

state that CESTL is safe to consume since it 

does not trigger fever or causing 

hypothermia. 

According to [38], flavonoids also 

have antipyretic and antiinflammatory 

activities. Since CESTL also contains 

flavonoids [2], [11], thus oral 

administration of this substance may play a 

role in thermoregulation, causing CESTL 
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group to have body temperature dynamics 

that comparable to Control. This result is 

consistent with [7] that ethanolic extract of 

S. trifasciata leaves significantly has 

antipyretic and antiinflammatory properties 

due to the presence of flavonoids. 

 

 

A 

  

 

B 

 

Figure 3. Body weight of rats during subacute oral administration of CESTL. (A) weekly 

measurement; (B) body weight reduction. 

 

Fasting blood glucose (FBG) level 

According to [39], FBG level 

significantly increases (hyperglycemia) 

following acute toxicity. Increasing FBG 

level also indicates stress in rats [40]. FBG 

levels measurement during the experiment 

showed that each group has a distinct 

pattern Figure 5. However, overall FBG 

level of all groups were within the baseline 

interval (112-237 mg/dL). Statistical 

analysis revealed no significant differences 

between groups and time series. Since there 

was no hyperglycemia episode (all animals 

were in normoglycemia), it can be 

concluded that CESTL does not generate 

adverse effect or induce stress. The pattern 

of FBG level in CESTL group indicated 

that the extract is safe to consume since it 

does not interfere with carbohydrate 

metabolism, particularly glucose 

metabolism. Disruption of glucose 

homeostasis causes an elevation in glucose 
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level (hyperglycemia) which initiates to 

several organs and tissues damages 

throughout the body. Furthermore, 

persistent hyperglycemia suppresses 

immunity and increases susceptibility to 

infection [41].

  
 

 
 

Figure 4. Body temperature of rats during subacute oral administration of CESTL (weekly 

measurement). 

 

Reported that decoction of S. 

trifasciata leaves possesses hypoglicemic 

effect in diabetic rats due to the presence of 

polyphenols (flavonoids) and alkaloids [8]. 

Crude extract (aqueous) of S. roxburghiana 

was also able to reduce blood glucose levels 

in diabetic rats due to the high content of 

phenolic compounds [42]. Phytochemical 

study of CESTL by [2], [11] also exhibited 

the presence of flavonoids, phenols, and 

alkaloids. Therefore, rather than being 

toxic, CESTL possesses antidiabetic 

properties. However, before exploring the 

potential therapeutic effects of CESTL, a 

comprehensive investigation and 

subchronic to chronic toxicity studies 

should be conducted to provide data of 

safety and adverse effects, if any, of long-

term consumption. This is due to the fact 

that, in general, herbal products require a 

longer period of time, regularity and 

consistency in consumption before 

revealing their potential as medicine [14], 

[15].  

 
 

 
 

Figure 5. Blood glucose level of rats during subacute oral administration of CESTL (weekly 

measurement). 
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Conclusions 

Chloroform extract of Snake Plant 

(Sansevieria trifasciata Prain.) leaves 

(CESTL) 1000 mg/kg bw is safe to be 

consumed every day (repeated-dose) during 

the subacute period (28 days) as there is no 

clinical symptoms of drug poisoning 

observed consisted of no mortality or 

sublethal effects, no signs of pain and 

diseases, normal food intake and water 

consumption. Body weight, body 

temperature and fasting blood glucose level 

are within normal range, indicated that 

CESTL does not interfere with normal 

physiological condition and health status. 

We schedule to conduct a similar 

experiment with male Wistar rats to obtain 

comprehensive information regarding the 

hazard and safety level of CESTL before 

exploring its potential as therapeutic agent. 
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