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Background: There is a rising trend in the use of herbal stem cell remedies among the populace 
due to the belief that such remedies have all-encompassing health benefits, and without side effects. 
However, there is little or no scientific data reported on their safety profile. This study addressed 
the toxicological effects of STC-30, one of the popular polyherbal stem cell remedies used in 
several countries of the world including Nigeria, Ghana, Australia, among others. 
Methods: The acute toxicity test was carried out using Up and Down Procedure. For the sub-acute 
toxicity test, a total of 28 animals were used in four groups of seven each. The groups consisted of 
control, low dose (77.5 mg/kg), medium dose (155 mg/kg) and high dose (310 mg/kg). At the end 
of administration for 30-days, animals were sacrificed, and blood, kidneys and liver tissue samples 
were collected for hematological, biochemical and histopathological analyses. 
Results: Acute toxicity test revealed no obvious toxicity or death at 5000 mg/kg. There was no 
significant alteration (P>0.05) in body weight gain, feed and water intakes, relative organ weights, 
urea, sodium, potassium, chloride, total protein and albumin, malondialdehyde (MDA), and white 
blood cells. However, significant reductions (P<0.05) were noted in creatinine and aspartate 
aminotransferase (AST), hematocrit, hemoglobin, red blood cell and mean corpuscular 
hemoglobin only at high dose (doubled therapeutic dose) compared to the controls. There were no 
abnormal changes in liver, kidney and heart histology. 
Conclusion: Administration of STC-30 at the recommended dosage did not exert deleterious 
effects, but doubled therapeutic doses may be harmful to the red blood cells. 
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Introduction 

The use of herbal remedies remains a popular 
approach to the treatment of several diseases from 
the beginning of time to date. The main incentive has 
been their perceived efficacy, little or no toxicity, 
affordability and acceptability by the consumers (1). 
Some commercial websites, manufacturers and 
distributors advertise polyherbal remedies and insist 
that they have no side effects without providing 
scientific proof, and most people are attracted by 
such anecdotal claims. Unfortunately, in some 
underdeveloped and developing countries, there are 
no strict and effective laws regulating the production 
and sales of herbal medicines (1, 2). 

However, some herbal products may contain some 
toxic ingredients that may not be shown on their 
commercial labels. Some of these undisclosed 
additives may be done intentionally to increase the 
sales without considering the possible health risks 
(3). Superlife (STC30) is one of the leading 
polyherbal stem-cell natural dietary supplement, 
claiming that it rejuvenates, regenerates and/or 
repairs damaged cells, tissues, or organs by 
activating the stem cells in the body. Its constituents 
include Swiss apple, grapes, glisodin, bilberry, 
blackcurrant juice powder, and blueberry extract. 
This supplement is taken sublingually, (enabling 
95% of its nutrients to be immediately absorbed). It 
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is used in over 45 countries worldwide, including 
Nigeria, Ghana, Australia, Uganda, Ukraine, India, 
South Africa, Tiawan, China, UK and others. It is 
100% natural without any side effects or risk of 
overdose (4). 

This compound (STC-30) is the origin of stem cell 
in treatment and prevention of diseases. It has been 
claimed to activate the adult stem cells and provides 
robust immunity, cures a variety of diseases 
including diabetes, ovarian cancer, kidney, liver 
problems, sickle cell anemia, cataract, and other eye 
defects, without any side effects. Stem cells are 
undifferentiated special human cells that are able to 
develop into many different cell types, ranging from 
myocardial cells, to kidneys, liver, bones, skin, 
brain, muscle cells, among others. One of the main 
characteristics of stem cells is their ability to self-
renew or multiply while maintaining the potential to 
develop into other cell types. Stem cells can fight 
numerous disease conditions (5). 

Although some herbal remedies rarely have 
adverse effects, in some cases severe adverse effects 
of herbal medications have been reported in humans 
and animals, especially after prolonged use and/or 
overdose (3). Such situations call for screening their 
toxicological potential, which is a prerequisite and 
essential for the development of new drugs, 
regardless of being synthetic, semi-synthetic or 
natural (6). Since no toxicological studies currently 
exist in clinical research literature to justify the 
anecdotal safety claim on STC-30, the current study 
was planned to explore the safety profile of STC-30 
in animal model. 

Materials and Methods 
Laboratory Materials: The equipment used in this 

study were weighing balance, centrifuge (SF-400, 
Yongkang Hengtu Technology Co., Ltd, China), and 
spectrophotometer (721G, Zhejiang Top Cloud- 
Agri Technology Co., Ltd., China). The chemicals 
were: formaldehyde and chloroform. The diagnostic 
kits used included those commercially available for 
assaying total protein, albumin, urea, creatinine, 
alinine aminotransferase (ALT), aspartate 
aminotransferase (AST), alkaline phosphatase, 
chloride, sodium and potassium (Randox 
Laboratories Limited, Country Atrium, United 
Kingdom and Teco diagnostics, California, U.S.A). 

Animals: A total of 34 albino Wistar rats used for 
this study were procured from Faculty of 
Pharmaceutical Sciences, Chukwuemeka 
Odumegwu Ojukwu University, Igbariam campus, 
Nigeria. In the sub-acute toxicity test, 28 rats were 
divided into four groups of 7 animals each.  

Group 1 served as control and received 5 ml/kg of 
the vehicle intraperitoneally. Groups 2, 3 and 4 
received 77.5, 155 and 310 mg/kg of herbal remedy 
respectively. Administration was given daily for a 

period of 30 days, which is the manufacturer’s 
recommended duration for use. Six animals were 
assigned for the acute toxicity test. The animals were 
fed ad libitum with standard feed and had free access 
to water. Also, they were maintained under standard 
conditions of humidity, temperature, and 12-hr of 
light/darkness cycles. The principles of laboratory 
animal care were observed in the study with the 
approval #: PHACOOU/AREC/2021/001issued by 
animal research ethics committee, Faculty of 
Pharmaceutical Sciences, Chukwuemeka 
Odumegwu Ojukwu University, Igbariam, Nigeria. 

Acute Toxicity Test: The test was carried out using 
Up and Down Procedure as described by Erhirhie, et 
al., (6), where a single upper limit dose of 5000 
mg/kg STC-30 was constituted at a volume of 5 
ml/kg and administered to the animals (2 male and 2 
females) intraperitoneally. One male and one female 
animal received 5 ml/kg of the vehicle.  After 
administration, they were observed for the first for 
hour, thereafter for 24 hours and daily for 14 days 
for toxicity symptoms and/or death. 
Sub-Acute Toxicity Test 

Dosage Calculation, Animal Randomization and 
Administration: A sachet of the herbal remedy 
contained 1500 mg (1.5g), which is taken once daily 
by an adult weighing about 60 kg. The dosage per 
kilogram of body weight was determined to be 25 
mg. Animal equivalent dose (AED) was estimated 
from human dosage by multiplying the human dose 
by a factor of 6.2, as described by Nair and Jacob 
(7). Thus, 25 mg x 6.2 (being 155 mg/kg) served as 
the medium dose, while ½ and twice the medium 
dosage served as the low and high doses, 
respectively. 

Body Weight and Feed & Water Intakes: Body 
weights of the animals were measured in weeks 0 
(before administration), 1, 2, 3 and 4 (during 
administration), as well as on the day animals were 
sacrificed (final body weight). Daily feed intake was 
measured by subtracting the amount of feed 
remaining from the initial feed weighed into the 
feeding trough. Daily water intake was also 
measured by subtracting the volume of water 
remaining from the initial volume of water in the 
trough. The average feed and water intakes per week 
was calculated by taking the average weight and 
volume of feed and water intakes, respectively over 
7 days (1 week). 

Samples Collection for Analyses: After the last 
dosing on day 30th, animals were starved overnight 
(with free access to water) and were euthanized 
under chloroform anesthesia on day 31st.  Blood 
samples were collected from their inferior vena cava 
into plain tubes and allowed to clot for 45 minutes. 
Another smaller portion of blood sample was 
collected and delivered into EDTA tube and mixed 
gently to avoid clotting for the hematology analyses. 
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Clotted blood samples were centrifuged at 4000 
revolutions per minute (rpm) for 10 minutes and the 
serum was separated for the biochemical analyses.   

Determination of Hematology Parameters: Well 
mixed blood samples in EDTA tubes were used for 
hematology analyses using Midray BC- 2000 Auto 
Hematology analyzer (Shenzhen, China). The 
samples were rolled for 10-15 minutes using a 
multifunctional mixer for proper mixing of the blood 
cells. A volume of 18 µL of well-mixed sample was 
taken into the analyzer, and the diluent was used to 
separate the cells in the blood as well as to create a 
conducive environment for cell counting. The red 
cells were lysed before the white blood cells were 
counted. All samples were run at a temperature of 
24ºC. 

Organ & Body Weight Gains and 
Histopathological Analyses: The organs were 
carefully dissected, cleaned of adherent tissues and 
weighed (absolute organ weight). Thereafter, liver, 
kidney and heart were placed into plain tubes 
containing formal saline for histopathology 
analyses. Relative organ weights were calculated by 
dividing absolute organ weights by final body 
weight (on the day of sacrifice) and multiplying the 
quotient by 100. Body weight gains were 
determined by subtracting the initial from the final 
body weights, and the differences were divided by 
the final body weights and multiplied by 100 (8).  
Relative organ weights and body weight gains were 
expressed in percentage. For histology analyses, 
liver, kidney and heart were fixed in 10% formal 
saline, and were processed using histokinette tissue 
processor (Leica, Germany). The processed tissues 
were then embedded in paraffin wax and 5µ thick 
sections were made using a rotary microtome. They 
were stained using hematoxylin and eosin, and 
stained slides were examined under optical 
microscope and photomicrographs of sections were 
taken at x400 (9). 

Biochemical Parameters: The serum chloride, 
potassium, sodium, urea, creatinine, total protein, 
albumin, ALT, AST and ALP were determined, 
using standard procedures with the commercial kits 
obtained from Randox Laboratories Limited, 
Country Atrium, United Kingdom and Teco 
diagnostics, California U.S.A. Lipid peroxidation 
was estimated colorimetrically, using 
malondialdehyde (MDA) as an oxidative stress 
marker, by the method described by Adebayo, et al. 
(10). 

Data Analyses: The obtained data were presented 
as means ± standard deviations. Statistical 
comparisons between the treatment groups and 
controls were made using one way analysis of 
variance (ANOVA) followed by Dunnet test. These 
methods compared the test groups versus the 
controls.  The statistical significance was set at P < 

0.05 while P > 0.05 was considered if the 
comparison of the means were not statistically 
significant. The software used for data analyses was 
the Statistical Package for Social Sciences (SPSS, 
version 23). 

Results 
Acute Toxicity Test: There were no signs of 

toxicity and death in all groups after 4, and 24 hours, 
and 7 and 14 days of treatment. Thus, the LD50 of 
the herbal remedy STC-30 was estimated to be 
greater than 5000 mg/kg, for a single or dosed 
treatment. 

Effect on Body Weight: Table 1 depicts the body 
weights of the animals administered with three doses 
of the herbal remedy STC-30. There were 
progressive body weight gains in the controls and 
other groups. There was no statistically significant 
difference (P>0.05) in body weight gain at low, 
medium and high doses of the herbal remedy as 
compared to the control group. 

Effect on Relative Organ Weight: There were no 
statistically significant differences (P>0.05) in the 
absolute and relative liver, kidney, heart, testes, and 
spleen weights in all treatment groups compared to 
those of the controls (Table 2).  

Effect on feed Intake: There was no statistically 
significant differences (P>0.05) among the feed 
intakes of all treatment groups compared to the 
controls (Table 3).  

Effect on water intake: There was increases in 
water intakes from week 2 to week 4, especially in 
rats treated with low and medium doses, the 
differences of which were not statistically 
significant (P>0.05) compared to the control group 
(Table 4). 

Effect on Liver Biomarkers, Total Protein, 
Albumin and MDA: There was no statistically 
significant differences (P > 0.05) in ALT, ALP, Total 
protein, albumin and MDA levels in the treatment 
groups compared to the controls. However, there 
was a statistically significant reduction in the AST 
level at high STC-30 dosage compared with the 
control group (Table 5). 

Effect on Urea, Creatinine and Electrolytes: Based 
on the data presented in Table 6, there was no 
statistically significant differences (P > 0.05) in 
urea, sodium, potassium and chloride levels in rats 
treated with low, medium and high doses of STC-30 
compared to control group. On the other hand, there 
was a significant reduction (P < 0.05) in creatinine 
only in rats treated with STC-30 at high dose 
compared to controls. 

Effect on Hematological Parameters: As shown in 
Table 7, there was a statistically significant (*P < 
0.05) reductions in the HCT, HBG, RBC, and 
MCHC in rats treated with STC-30 at high dosage 
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compared to those of the control group. There was 
no statistically significant difference (P > 0.05) in 
platelete levels of the treatment groups compared to 
that of the controls. Also, there is no statistically 
significant difference (P > 0.05) in the WBC, 

neutrophils, lymphocytes, and monocytes levels in 
animals treated with the low, medium, and high 
doses as compared with those found in the control 
group (Table 7). 

 
Table 1. Effect of Herbal Remedy on the Body Weight in Wistar Rats. 

  Body Weight (g) 
Group Week 0 Week 1 Week 2 Week 3 Week 4 Weight Gain (%) 
Control 142.40 ± 10.04 178.00 ± 15.48 196.60 ± 21.64 209.40 ± 25.09 223.40 ± 28.98 35.78 ± 5.37 
Low dose 131.80 ± 7.19 167.80 ± 13.10 185.60 ± 17.54 200.60 ± 13.83 221.20 ± 18.89 40.26 ± 3.04ns 
Medium dose 147.40 ± 6.99 183.40 ± 5.81 200.60 ± 7.57 223.80 ± 13.48 240.40 ± 12.50 38.64 ± 2.29ns 
High dose 135.60 ± 7.13 168.60 ± 10.90 185.00 ± 16.67 203.60 ± 20.18 221.60 ± 23.95 38.32 ± 6.52ns 
Values are presented as means ± standard deviations, n =5. P>0.05: Weight gains were not statistically & significantly different from that 

of the control group. 
 
Table 2. Effect of Herbal Remedy on the Relative Organ Weights in Wistar Rats. 

Relative Organ Weight (%) 
Group Liver Kidney Heart Lung Testes Spleen 
Control 3.38 ± 0.42 0.60 ± 0.03 0.38 ± 0.03 0.56 ± 0.09 1.31 ± 0.17 0.49 ± 0.12 
Low dose 3.87 ± 0.38ns 0.63 ± 0.07 ns 0.40 ± 0.02 ns 0.69 ± 0.10 ns 1.60 ± 0.72 ns 0.65 ± 0.25 ns 
Medium dose 3.65 ± 0.14 ns 0.62 ± 0.01 ns 0.39 ± 0.07 ns 0.59 ± 0.12 ns 1.04 ± 0.36 ns 0.49 ± 0.08 ns 
High dose 3.83 ± 0.50 ns 0.65 ± 0.04 ns 0.39 ± 0.04 ns 0.60 ± 0.14 ns 1.27 ± 0.10 ns 0.46 ± 0.07 ns 
Values are presented as means ± standard deviations. n =5. P>0.05: Relative organ weight were not statistically & significantly different 

from that of the control group. 
 
Table 3. Effect of Herbal Remedy on the Food Intake in Wistar Rats. 

Feed Intake (g) 
Group Week 1 Week 2 Week 3 Week 4 
Control 141.86 ± 14.32 128.83 ± 17.87 162.17 ± 20.00 117.29 ± 29.39 
Low dose 140.57 ± 23.87 ns 130.33 ± 17.74 ns 146.83 ± 22.81 ns 132.86 ± 33.31ns 
Medium dose 152.86 ± 25.85 ns 139.17 ± 15.45 ns 159.50 ± 16.69 ns 144.71 ± 28.22 ns 
High dose 150.57 ± 26.25 ns 121.67 ± 32.43 ns 161.50 ± 9.93 ns 158.00 ± 25.06 ns 
Values are presented as means ± standard deviations. P>0.05: Relative organ weight were not statistically & significantly different from 

that of the control group. 
 
Table 4. Effect of Herbal Remedy on the Water Intake in Wistar Rats. 

Water Intake (mL) 
Group Week 1 Week 2 Week 3 Week 4 
Control 187.86 ± 18.68 200.71 ± 29.92 208.57 ± 45.25 206.43 ± 13.45 
Low dose 230.71 ± 25.07 ns 226.43 ± 31.72 ns 260.86 ± 46.91 ns 286.43 ± 36.71 ns 
Medium dose 231.86 ± 32.60 ns 227.43 ± 30.76 ns 273.57 ± 51.29 ns 302.86 ± 46.27 ns 
High dose 194.57 ± 27.26 ns 188.00 ± 12.03 ns 225.71 ± 38.56 ns 224.29 ± 19.67 ns 
Values are presented as means ± standard deviations. P>0.05: Water intake were not statistically & significantly different from that of the 

control group. 
 
Table 5. Effect of Herbal Remedy on the Liver Enzymes, Total Protein, Albumin and MDA in Wistar Rats. 

Group ALT (U/L) AST (U/L) ALP (IU/L) Total Protein 
(mg/dl) 

Albumin (mg/dl) MDA (nmol/ml) 

Control 10.37 ± 2.61 32.20 ± 3.27 36.04  ± 11.97 7.16 ± 0.84 1.47 ± 0.25 0.43 ± 0.07 
Low dose 7.94 ± 2.62 ns 28.91 ± 3.11 ns 32.39 ± 6.47 ns 6.84 ± 0.59 ns 1.53 ± 0.28 ns 0.47 ± 0.07 ns 
Medium dose 8.74 ± 2.69 ns 30.80 ± 3.56 ns 32.08 ± 2.98 ns 6.92 ± 0.63 ns 1.47 ± 0.13 ns 0.49 ± 0.12 ns 
High dose 7.17 ± 1.14 ns 25.76 ± 2.91* 32.89 ± 5.42 ns 7.22 ± 0.21 ns 1.56 ± 0.13 ns 0.47 ± 0.11 ns 
Values are presented as means ± standard deviations. LD (Low dose), HD (High dose). P>0.05: Statistically no significant difference from 

that of the controls. *P<0.05: Statistically, significant difference from the controls. 
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Table 6. Effect of Herbal Remedy on the Urea, Creatinine and Electrolytes in Wistar Rats. 
Group Urea (mg/dl) Creatinine (mg/dl) Sodium (mEq/L) Potassium (mEq/L) Chloride (mEq/L) 
Control 10.32 ± 2.10 1.58 ± 0.17 154.32 ± 5.24 5.09 ± 1.15 88.05 ± 10.50 
Low dose 7.00 ± 3.03 ns 1.49 ± 0.24 ns 158.97 ± 3.98 ns 3.97 ± 1.15 ns 93.15 ± 7.99ns 
Medium dose 9.22 ± 2.26 ns 1.31 ± 0.37 ns 155.41 ± 6.03 ns 5.12 ± 1.56 ns 81.61 ± 4.85 ns 
High dose 10.32 ± 3.35 ns 0.98 ± 0.07* 157.74 ± 6.17 ns 4.56 ± 1.74 ns 83.09 ± 14.23 ns 
Values are presented as means ± standard deviations. LD (Low dose), HD (High dose). nsP>0.05: Statistically no significant differences 

from controls. *P<0.05: Statistically, significant differences from that of the controls. 
 
Table 7. Effect of Herbal Remedy on the Hematological Parameters of Wistar Rats. 

Group HCT (%) HBG (g/dl) RBC  (1012/L) MCHC (%) Platelate (109/L) 
Control 39.20 ± 2.49 13.02 ± 0.94 6.66  ± 0.52 43.40 ± 3.10 292.60 ± 7.99 
Low dose 37.00 ± 2.00 ns 12.32 ± 0.64 ns 6.20  ± 0.26 41.34 ± 2.29 ns 307.60 ± 11.50ns 
Medium dose 38.60 ± 1.14ns 12.76 ± 0.48 ns 6.04  ± 0.47 42.54 ± 1.60 ns 320.80 ± 28.85 ns 
High dose 33.40 ± 6.02* 11.10 ± 1.96* 5.38  ± 0.47* 35.70 ± 4.90* 306.60 ± 35.02 ns 
Values are presented as means ± standard deviations, n=5. nsP>0.05: Statistically, no significant differences from that of the controls. 

*P<0.05: Statistically significant differences from that of the controls. 
 
 

 
Figure 1. Photomicrographs of kidney sections in controls (A), low dose (B) and medium dose (C) show histology consistent with normal 

kidney morphology. But high dose (D) show mild distortions of the glomeruli within the renal capsules. Renal capsules (arrowhead) and the 
tubules (curved arrows). (H&E X400). 
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Figure 2. Photomicrograph of liver sections in controls (A), low dose (B), medium dose (C) and high dose (D) show histology consistent 

with liver histology. The central vein (arrowhead) and sinusoids (curved arrow) are normal with no obvious sign of injury (H&E, X400). 
 

 
Figure 3. Photomicrographs of heart section of A, B, C and D show architecture consistent with normal heart histology, cardiac muscle, 

fibers and cells appear normal with no signs of injury (arrowhead) (H&E, X400). 
 

Discussion 
Upon a careful review, toxicological information 

on STC-30 did not exist in the research literature, 
hence the need for the current study in animal model. 
Our acute toxicity study revealed no signs of toxicity 
and death for STC-30 at 5000 mg/kg, suggesting that 
the LD50 value should be greater than 5000 mg/kg, 
and also considered to be practically non-toxic based 
on acute toxicity classification scale (6). Repeated 

toxicity assessment is vital in the safety profile of all 
pharmaceutical drugs and herbal formulations that 
are subject to repeated administration. Otherwise, 
they are likely to produce cumulative effects on 
blood, vital organs and vulnerable body systems (11-
13).  

Since STC-30 is commonly recommended for 
daily usage over a period of 30 days, we conducted 
a 30-day repeated toxicity test on this herbal 
preparation. Specifically, no significant alteration 
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was recorded in the animals’ weight gain at low, 
medium and high doses compared to the control 
group. The data presented in Table 1 suggest that 
STC-30does not cause weight changes, due to 
alteration in fluid intake, and feed consumption and 
absorption (14). This is substantiated by the 
insignificant alterations in relative organ weight, and 
the feed and water intakes (Tables 2, 3 and 4). The 
findings also suggest that this polyherbal remedy 
does not produce anti-nutritional effects, and may 
not be associated with hypertrophy, hyperplasia or 
marked organ toxicity (15, 16). 

The liver is the principal organ where 
biotransformation of drugs and xenobiotics occur 
(17). Enzymes, such as ALT, AST, and ALP are liver 
biomarkers used to determine the liver’s functional 
and metabolic capacity. The enzyme levels that are 
below or beyond normal may be indicative of liver 
damage. Based on the study results, a significant 
reduction in the animals’ AST levels was observed 
only at high dose of STC-30, suggesting that the 
liver cells and tissue remained intact. It has been 
documented that a reduction in AST implies absence 
of liver damage or adequate organ function (17), and 
thus, the polyherbal remedy may have exerted a 
protective effect. This argument is supported by the 
histology results, where the liver architecture 
showed no obvious injuries and inconsistencies 
compared with controls at low, medium and high 
STC-30 doses (Figure 1).  

It is important to note that the plasma elevation of 
renal biomarkers provides evidence of renal toxicity 
(18). The results, shown in Table 6, revealed no 
significant differences in urea, electrolyte, total 
protein and albumin for STC-30 used at low, 
medium and high doses compared to those of the 
controls. These findings also suggest that the 
polyherbal remedy has no deleterious effects on 
renal function. However, a significant decrease in 
the creatinine levels only at the high dose suggests 
that STC-3- may pose harmful effect on the renal 
function when the polyherbal remedy is taken at 
double the recommended dose. This is justified by 
the kidney histological results, showing normal 
architecture in the kidney of control, low and 
medium dose, but minimal distortion in renal 
architecture (Figure 2). The heart remains a vital 
organ for blood circulation and cardiovascular 
function (19). Administration of the herbal remedy 
did not pose any deleterious effects on the heart 
histology, which is an indication of its safety on the 
cardiac function. 

Hematological parameters are indicators of the 
blood physiological status and can directly reflect 
the effect of a toxicant on the body systems (20), and 
alterations can indicate a deviation from normal. 
Based on the data shown in Table 7, there were no 
statistically significant differences in the levels of 
HCT, HBG, RBC, MCHC, and platelets at the low 

dose and medium dose treatment groups compared 
to those of the controls.  However, there were 
significant reductions in the HCT, HBG, RBC, and 
MCHC at the high-dose treatment group as to those 
of the controls. In this context, reductions in HCT, 
HBG, and MCHC suggest iron deficiency anemia 
(21). Reduced HCT may be caused by the 
insufficient production of healthy RBC’s due to 
reduced oxygen-carrying capacity of the blood. The 
results of this study suggest that the herbal remedy 
had a deleterious effect on red blood cell production 
only at high dosage of STC-30, leading to reduced 
hematocrit, hemoglobin, and MCHC. The platelets 
revealed no significant difference from that of the 
control group, suggesting that blood clotting process 
was unaffected by STC-30 in all of the treatment 
groups. Table 7 shows no significant differences in 
WBC, neutrophils, lymphocytes, and monocytes in 
any of the treatment groups compared to the 
controls. These findings suggest that the herbal 
remedy did not have an immune dysfunction effect. 

Lipid peroxidation (LPO) assay is one of the 
reproducible and simple methods in the assessment 
of the toxic endpoint of polyherbal remedies (22). 
This is because LPO is linked to diseases as cancer, 
cardiovascular, diabetes among others (23). 
Although pro-oxidants in some polyherbal remedies 
have been reported to generate lipid peroxidation 
products which are risk factors to tissue damages 
(22), the  insignificant alteration in the MDA level 
suggests that STC-30 may not produce lipid 
peroxidation and toxicity, as its phytocompounds  
may not have acted as pro-oxidants (1, 24). 

Although, individual constituents of the remedies 
such as grape (25), bilberry (26), glisodin (27), 
blackcurrant (28, 29) and blueberry extract (30) 
have not been reported to exert deleterious effects on 
the biological system, it is important to note that 
polyherbal remedies have various bioactive 
constituents which may exert synergistic, 
antagonistic toxicological effects (22). 

Conclusions 
The acute toxicity test in the current study 

revealed no obvious toxicity and death at 5000 
mg/kg. Repeated administration of recommended 
dose of the herbal remedy for 30 days did not 
produce toxic effects on hematology, liver and 
kidney functions. However, administration of 
double of recommended dose caused slight 
deleterious effect on the kidney and hematology 
parameters. Having carefully carried out this study, 
STC30 seems to be safe when administered at the 
recommended and therapeutic dosage. However, 
consumption of STC-30 at doubles the therapeutic 
dose should be avoided. 
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