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Introduction

Inflammation is one of the commonest symptoms of 
all the arthritic conditions [1]. Non-steroidal anti-in-
flammatory drugs (NSAIDs) are the drug of choice for 
such types of conditions. NSAIDs typically alleviate 
inflammation and allied pain by inhibiting cycloo-
xygenase enzymes (COX) involved in the produc-
tion of prostaglandins. Compounds that inhibit COX 
enzymes could, therefore, be considered to be the 
potential anti-inflammatory drugs. However, many 
of the commonly used anti-inflammatory agents 
is evident with serious adverse reactions such as 

gastric intolerance, bone marrow depression, water 
and salt retention, resulting from prolonged use [2]. 
NSAIDs chiefly corticosteroids and anti-histaminin-
ics are being used till now but the potential side 
effect gives a limitation for their use [3]. Presently, it 
is a growing attention all over for the improvement 
of new in noxious and effective, less toxic anti-in-
flammatory medications. Hence, there is a call to 
examine for more naturally available alternatives 
for the management of inflammation [4]. Metals and 
minerals, i.e., arsenic, lead, and mercury which are 
used in traditional Ayurvedic medicines are raising 

ABSTRACT
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more concern regarding their toxic effect instead of 
huge therapeutic panorama [5,6]. But, there are sev-
eral types of research which proves that addition of 
minerals in the formulation is based on defined ther-
apeutic properties [7]. The arsenic group of miner-
als (sulfdes and oxides of arsenic) is considered as 
toxic but the judicial use of these minerals makes 
them highly effective. Manahshila (disulfide of arse-
nic, As2S2) is a mineral drug belonging to the group of 
Uparasa Varga (an Ayurvedic set of mineral drugs). 
Commonly crude Manahshila (realgar) is very much 
toxic (LD50 3.2 gm/kg) and carcinogenic [8]. Its sol-
ubility and bioavailability are found to be very poor. 
Inspite of all these factual descriptions, Manahshila 
has long been used in more than 100 formulations 
in Indian system of medicine for the treatment of 
various diseases such as Kasa (bronchitis), Swasa 
(dyspnea), Hikka (hiccough), Chardi (emesis), Kustha 
(leprosy and other dermatoses), etc. Manahshila is 
a compound of arsenic and sulfur [9]. In the ancient 
Ayurvedic treatises, it has been mentioned that any 
toxic drugs may be converted into safe and effec-
tive by using definite pharmaceutical process like 
Shodhana (purification), Marana (incineration), etc 
[10]. By adopting unique procedures described in 
classics of Ayurveda, changes in the physicochemical 
characteristics takes place as well as the processed 
metal and minerals also becomes digestible by the 
tissue and then the potency/therapeutic efficacy 
improves [11]. However, depending upon the nature 
of the minerals and their uses on specific disease, 
the specific process for purification is selected. In 
classics, different purification processes and media 
are described for Manahshila. So in the present 
study, ginger (Zingiber officinale Rosc.) juice, sesba-
nia (Sesbania grandiflora Poir.) juice, lemon (Citrus 
medica Linn.) juice, and lime water (Churnodaka), 
were taken for Shodhana of Manahshila by following  
the process of trituration as mentioned in various 
alchemical treatises [12,13]. Afterward, a compar-
ative study was performed to find out the effects of 
various above-mentioned Shodhana media, i.e., gin-
ger juice, sesbania juice, lemon juice, and lime water, 
on the anti-inflammatory activity of Manahshila in 
albino rats.

Subjects and Methods

Procurement of raw materials

Manahshila (95% w/v purity) was acquired from 
Sigma Aldrich Co. (519111-25G; St. Louis, MO). 
The plant ingredients (Z. officinale, C. medica, and S. 
grandiflora) and lime powder were obtained from 

the herbal market at Gola Deenanath, Varanasi. The 
voucher specimen (APRIL/HERB/15-16/03-05) of 
medicinal plants has been stored at the Department 
of Ayurvedic Pharmacy Research Laboratory, RGSC, 
Barkachha, Mirzapur, UP, India for further reference.

Drugs and chemicals

The indomethacin (standard drug) was obtained 
from IPCA Pharmaceuticals, Mumbai, India. All the 
additional drugs and chemicals were of analytical 
grade and acquired from S.D. fine Chemicals Pvt. 
Ltd., Mumbai, India.

Shodhana (Purification) of Manahshila

Shodhana of Manahshila was performed by the 
process of Bhavana (levigations/wet trituration). 
Ashodhita Manahshila (crude realgar) was taken 
inside a clean mortar-pestle and made them finely 
powdered. Next, it was triturated with ginger juice, 
sesbania juice, lemon juice, and lime water indi-
vidually for seven times each except for lime water 
(next two times) [12]. All five samples were coded 
as Ashodhita Manahshila (AM), zinger juice treated 
Manahshila (ZM), sesbania juice treated Manahshila 
(SM), lemon juice treated Manahshila (LEM), and 
lime water treated Manahshila (LIM) (Fig. 1).

Dose calculation

Human dose of Manahshila is being given as 3.9–7.8 
mg, which is the superior dose as has been sug-
gested by ancient alchemists [12]. The highest dose 
has been considered for the experimental purpose. 
This was changed into animal dose based on Paget 
and Barne’s surface area ratio [14] which works out 
to be 0.7 mg/kg body weight.

i.e., Rat dose/kg body wt. = 0.018 × Human dose × 5  
	 = 0.018 × 7.8mg × 5

	 = 0.7 mg/kg body weight.
Therefore, the experiment was conducted by 

taking the sample of different concentration such 
as 0.35, 0.7, and 1.4 mg/kg of body weight of rats to 
study the anti-inflammatory activity of the drug at 
this concentration.

Preparation of drug

The required dose of Manahshila was prepared by 
triturating the accurately weighed quantity of the 
Manahshila against each subject body weight, with 
0.5% solution of carboxymethyl cellulose (CMC) 
for oral route of administration to test group. 
Indomethacin was dissolved in CMC solution for 
oral route administration.
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Pharmacological evaluation

Animals

Healthy Charles Foster albino rats (160–200 g) of 
either sex were used for this study. Animals were 
obtained from the Central Animal House, Institute of 
Medical Sciences, Banaras Hindu University, Varanasi. 
The animals were housed in big polypropylene cages at 
a controlled room temperature (22°C ± 2°C). Humidity 
(55% ± 10%) was sustained properly and 12 hours 
light and 12-hour dark cycle were also followed. The 
animals were provided with standardized pellet feed 
(Amrut Pvt. Ltd) and fresh drinking water. Rats were 
acclimatized to the standard laboratory condition for 
at least 1 week before starting the experiment. Body 
weight of rats was measured regularly. The principle 
of laboratory animal care guidelines (NIH publication 
number 85-23, revised 1985) was followed. Before 
conduction of the study, approval from the Institutional 
Animal Ethical Committee (IAEC) for the reason of 
control and supervision of experiments on animals 
(Dean/2015/CAEC/1430) had already been taken.

Route of administration

All the drugs were prepared in CMC, whereas the 
control group received CMC. The drug was admin-
istered by oral route daily using a syringe with a 
curved feeding needle since it is easiest and less 
traumatic for passage down the esophagus. No 
food or water was given up to 4 hours after drug 
treatment.

Organoleptic characterization

Organoleptic characteristics lead to the evaluation 
of drug by different parameters like color, taste, 
texture, odor, etc. The organoleptic characteris-
tics of the AM, ZM, SM, LEM, and LIM were carried 
out based on the process specified in Ayurvedic 
Pharmacopoeia of India (API) [15].

Acute toxicity study of Ashodhita and Shodhita 
Manahshila

The acute toxicity study was conducted out using 
the Organization for Economic Co-operation and 
Development Guidelines-425. Totally, juvenile, vig-
orous, and non-pregnant, Wistar albino female rats, 
weighing 160–200 g were chosen and acclimatized 
for 7 days before the experiment. The entire five-
test drug along with adjuvant was given to overnight 
starved rats at graded doses by serving Up and Down 
method with 2,000 mg/kg. The rats were examined 
strictly for behavioral changes, signs of toxicity, and 
fatality if any, continuously for the initial 6 hours, and 
thereafter periodically up to 14 days [16].

Pharmacological activities

Egg albumin-induced hind paw edema

The anti-inflammatory study was carried out using 
the method with slight modification in rats [17]. For 
this study, rats (n = 6) were distributed into 17 groups, 
where group 1 was served as vehicle control and was 
administered 0.5% CMC. Group 2 was treated with 

Figure 1. Shodhana of Manahshila with different media.
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standard indomethacin at 10 mg/kg, p.o. while group 
3–5, 6–8, 9–11, 12–14, and 15–17 were treated with 
AM, ZM, SM, LEM, and LIM at 0.35, 0.7, and 1.4 mg/kg 
p.o. body weight, respectively (Table 1). After 30 min-
utes of drug administration, rats were injected with 
0.1 ml egg albumin into the plantar tissue of the right 
hind paw. The contra-lateral hind paws of rats were 
injected with 0.5% CMC as a control. Paw volume was 
measured plethysmographically at 0, 30th, 60th, 90th, 
120th, 150th, 180th, 210th, and 240th minute after 
egg albumin injection. The level of inhibition of edema 
was calculated for Ashodhita and Shodhita drug using 
the relation.

Statistical analysis

To examine the significant effect of drugs and doses 
on the rats, we analyzed the data that were expressed 
as mean ± SEM (n = 6 animals in each one group) 
by two-way analysis of variance (ANOVA) followed 
by Tukey test performed at 95% level of signifi-
cance using GraphPad InStat version 3.00, GraphPad 
Software, San Diego, California, www.graphpad.com 
and for the computations we used the software R 
(www.r-project.org). p value was considered as sig-
nificant when p <0.05 at 95% confidence level.

Results

Organoleptic characterization

The color of AM, ZM, SM, LEM, and LIM have been 
examined and it has showed orange, reddish yellow, 

greenish yellow, sunflower, and sienna, respec-
tively. The texture of all the five powdered samples 
was found to be smooth and fines while the odor 
of AM and LIM found odorless. The characteristic 
(aromatic, pungent) odor presented in the ZM, SM, 
and LEM (Table 2).

Acute oral toxicity study

The acute oral toxicity study showed that ZM, SM, 
LEM, and LIM up to 2,000 mg/kg body weight did 
not show any sign and symptoms of toxicity and 
mortality. While AM showed sign and symptoms of 
toxicity and mortality like trembling, piloerection, 
fore-limbs, body extended, breathing complexity, etc.

Effects of AM, ZM, SM, LEM, and LIM on egg albu-
min test

The results of egg albumin test have been summa-
rized in Table 3–7. At the dose level of 1.4, 0.7 mg/kg, 
and 0.35 p.o. the AM, ZM, SM, LEM, and LIM showed 
more significant suppression of egg white-induced 
edema compared with control group (p < 0.05, p < 
0.01, or p < 0.001) at 30th, 60th, 90th, 120th, 150th, 
180th, 210th, and 240th minute of treatment. While 
maximum activity was found in ZM and SM at 240 
minutes. While the effect of LEM and LIM exhibited 
a significant suppression on paw edema in rats than 
that of AM. The standard drug indomethacin (10 
mg/kg, p.o.) showed significant reduction in hind 
paw volume after 180th, 210th, and 240th minute 
(p < 0.05).

From Tables 8 and 9, at 5% level of significance, 
we conclude that the effect of doses and drugs are 
independent and there is significant effect of doses 
and drugs on time of observations (Fig. 2-4). As at 

increase in paw  
edema (control)

increase in paw  
edema (test)−

Increase in paw  
edema (control)

% Inhibition = × 100

Table 1.  Egg albumin-induced hind paw edema

NC(Egg Albumin) 
(mg/kg, i.p.)

IND 
(mg/kg, p.o.)

AMtreated  
(mg/kg, p.o.)

ZMtreated 
(mg/kg, p.o.)

SM treated 
(mg/ kg, p.o.)

LEMtreated 
(mg/ kg, p.o.)

LIMtreated 
(mg/ kg, p.o.)

0.1 10 0.35 0.35 0.35 0.35 0.35

- - 0.7 0.7 0.7 0.7 0.7

- - 1.4 1.4 1.4 1.4 1.4

NC = Negative control, IND = Indomethacin.

Table 2.  Organoleptic characteristics of Ashodhita and Shodhita Manahshila.

Drug Color Texture Odor

AM Orange Smooth, fine Odorless

ZM Reddish orange Smooth, fine Characteristic

SM Greenish yellow Smooth, fine Characteristic

LEM Sunflower Smooth, fine Characteristic

LIM Sienna Smooth, fine Odorless
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5% level of significance, the critical value of the stu-
dentized range is 3.8982 and minimum significant 
difference is 0.0934, so we conclude that there is 
a significant difference between AM, SM, and ZM 
(Table 9).

Discussion

Arsenic (As) has been believed to be a poison for 
years; moreover, it is usually recognized as a greatly 
effective environmental co-carcinogen toward 
human malignancies, mainly for lung and skin can-
cer [18]. But, the arsenical compounds were found 
less toxic than arsenic because of sulfur (S) is asso-
ciated into disulfide linkage in several proteins and 
acts crucial function in arsenic detoxification [19]. 
Generally, the toxicity of the arsenical compounds 
like realgar, orpiment, and white arsenic depended 
on their exposure dose, age, sex, chemical states, 
the biological classes, along with on genetic, spe-
cific susceptivities, and nutritional factors [20]. 
Manahshila is identified as realgar (Arsenic disul-
phide As2S2). It has been mentioned as one of the 
efficacious remedy for the treatment of Kasa, Swasa, 
Hikka, Chardi, and Kustha in ancient treatises [12]. 
Metals and minerals used in their raw form are 
known to possess the capability to cause severe ail-
ments in the human body. Thus, various pharmaceu-
tical precesses, i.e., Shodhana (purification) Marana 
(incineration), etc. are described by ancient seers to 
make these metals and minerals suitable for human 
consumption. Shodhana with different media facil-
itates the size reduction which increases the parti-
cle surface area, enhances safety, potency, and also 
reduced the toxicity [21].  For Shodhana (purifica-
tion) of Manahshila, procedure of Bhavana (wet trit-
uration) is used usually. Bhavana is wet grinding or 
trituration by the means of specified liquid media for 
a specific duration of time, which leads to removal 
of impurities present in mineral (Manahshila) and 
also leads to impregnation of therapeutic principles 
of liquid media in the Mardita Dravya (Manahshila). 
It can also be assumed that the liquid media not 
only add their therapeutic properties but also che-
lated the toxic substances present in the drug mate-
rial [9]. The various mentioned liquid media such 
as ginger juice, sesbania juice, lemon juice, and lime 
water were used in this study [13]. Shodhana of 
Manahshila by ginger juice, sesbania leaves juice, 
and lemon juice involves numerous affirmative fea-
tures. Detoxification of heavy metals by chelation 
is done by phytochelatins. These phytochelatins 
are heavy metal-binding peptides. There are four 
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Figure 2. Graph shows the mean effect of the AM, ZM, SM, LEM, and LIM on inflammation.

Figure 3. Graph shows the mean effect of different level dose (0.35, 0.7, and 1.4 mg/kg) of drug on inflammation.
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types of sulfur containing amino acids (taurine, 
cysteine, homocysteine, and methionine). But, only 
cysteine and methionine are incorporated into pro-
teins [22]. Manahshila may be turned into arse-
nic nontoxic by these phytochelatins. Methylation 

is facilitated by methyl donor peptide in ginger 
known as cysteine. By the methylation process, all 
the Shodhana media (except lime water) detoxify-
ing of arsenic in the body through hastened excre-
tion. In this process, addition of a methyl group to 

Figure 4. Graph shows the mean effect of the intersection of a different level dose of drug on inflammation.

Table 8.  ANOVA table for two-way classified data doses and drug.

Source DF SS Mean Square F Value Pr > F

Dose 4 6.0407 1.5101 65.74 <0.0001

Drug 4 0.3619 0.0904 3.94 0.0044

Dose*Drug 16 0.1377 0.0086 0.37 0.9867

Residual error 175 4.0199 0.0230

Table 9.  Turkey’s studentized range test for drug.

Means with the same letter are not significantly different

Tukey Grouping Mean N Medicine

A 0.628 40 AM

B A 0.570 40 LIM

B A 0.534 40 LEM

B 0.522 40 SM

B 0.500 40 ZM
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the arsenic and alters it into a nontoxic form in the 
liver is taken by this process then excreted out [23]. 
All the Shodhana media (except lime water) act as 
preservation of glutathione, which is an important 
detoxifying compound present in the blood. It also 
acts as natural antioxidant recycling enzyme which 
unites with arsenic and excretes it through the bile. 
The level of glutathione is reduced by arsenic poi-
soning in the blood. The purification media may be 
acts as a cumulative approach, which increased the 
amount of glutathione in the blood [24–26]. Natural 
Manahshila occurs mainly in hydrothermal and 
magmatic ore places. They generally exist in the 
mixture of arsenic trioxide (As2O3) and arsenic sul-
fide (As2 S2). Arsenic trioxide is known to be more 
toxic in nature as compared to arsenic sulphide 
[27]. Lime water is generally used for Shodhana 
because white arsenic trioxide readily dissolves in 
a solution of alkali, but arsenic sulfide is insoluble 
in alkaline solution. Here, lime water acts to erad-
icate highly toxic arsenic trioxide from Manahshila 
[21]. In this article, emphasis has been given to find 
out the anti-inflammatory property of Manahshila 
by using four different liquid media and further 
to evaluate the maximally effective liquid media 
for the above-mentioned therapeutic effect. The 
anti-inflammatory activity of Manahshila was eval-
uated before and after the treatment with different 
Shodhana media (juice of ginger rhizome, juice of 
sesbania leaves, lemon juice, and lime water) in 
rats at the dose of 1.4, 0.7, and 0.35 mg/kg p.o. in 
egg albumin-induced inflammatory model (Table 
1). In the earlier report, it was found that all the 
Shodhana media was found anti-inflammatory 
property by inhibiting prostaglandin and leukot-
riene biosynthesis to the elimination of 5-lipox-
ygenase or prostaglandin synthetase. The lavish 
production of pro-inflammatory cytokines (NO, 
IL-1, TNF-α, and IL-8) were also inhibited by these 
constituents [28,29]. In another study, it was also 
showed that the extract of ginger juice decreased 
the elevated character of NFκB and TNF-α [30–
34]. Anti-inflammatory activities of Ashodhita and 
Shodhita Manahshila were performed on egg albu-
min-induced rats hind paw edema. Ashodhita and 
Shodhita Manahshila showed significant activity on 
egg albumin models of inflammation. The Shodhita 
Manahshila (1.4, 0.7, and 0.35 mg/kg, p.o.) reduced 
inflammation in egg albumin-induced inflamma-
tion model in a dose-dependent manner. The hind 
paw volume in egg albumin-induced edema in rats 
treated with standard drug, AM (1.4, 0.7, and 0.35 
mg/kg, p.o. at 240 minutes) was found to be 0.282 

± 0.008, 0.635 ± 0.012, 0.668 ± 0.013, and 0.715 ± 
0.014 ml, respectively. The ZM (1.4, 0.7, and 0.35 
mg/kg, p.o. at 240 minutes) was found to be 0.401 ± 
0.012, 0.465 ± 0.015, and 0.520 ± 0.008 ml, respec-
tively. The SM (1.4, 0.7, and 0.35 mg/kg, p.o. at 240 
minutes) was found to be 0.442 ± 0.014, 0.501 ± 
0.010, and 0.542 ± 0.013 ml, respectively. The LEM 
(1.4, 0.7, and 0.35 mg/kg, p.o. at 240 minutes) was 
found to be 0.491 ± 0.009, 0.542 ± 0.016, and 0.578 
± 0.013 ml, respectively. The LIM (1.4, 0.7, and 0.35 
mg/kg, p.o. at 240 minutes) was found to be 0.547 ± 
0.013, 0.582 ± 0.015, 0.635 ± 0.010 ml, respectively. 
The egg albumin is used as a phlogistic agent causes 
edema in rat hind paw. The egg albumin-induced 
hind paw edema designs are proper as screening 
agents for anti-inflammatory activity which are 
commonly used to evaluate the anti-oedemateous 
impact of the natural product [22,23]. Numerous 
inflammatory mediators like histamine, prostaglan-
dins, and kinins including pro-inflammatory cyto-
kinins have been proposed to perform a role in the 
mechanism of inflammation. Egg albumin signifi-
cantly performed on the mast cells. Edema induced 
by it performs to be mediated by the release of his-
tamine and serotonin [37,38]. The hind paw vol-
ume of egg albumin-induced paw edema of stan-
dard drug (Indomethacin, 10 mg/kg, p.o.), at 240 
minutes was found to be significant as compared 
with Ashodhita Manahshila at 0.7 and 0.35 mg/kg 
in rats. But, after the treatment with ZM, SM, LEM, 
and LIM at 240 minutes were found to be signifi-
cant as compared with control in egg albumin mod-
els (egg albumin-induced hind paw edema). The 
reduction of paw volume for untreated Manahshila 
indicates that the Manahshila has good contribu-
tion as an anti-inflammatory agent at a dose of 1.4 
mg/kg, but the acute toxicity (trembling, piloerec-
tion, fore-limbs, and body extended, breathing com-
plexity) was observed hence AM is not suitable for 
medicinal purposes. Therefore, it may be presumed 
that after Shodhana, anti-inflammatory activity of 
Manahshila became increased at the dose level of 
1.4, 0.7, and 0.35 mg/kg, which indicates that puri-
fied Manahshila has excellent contribution as an 
anti-inflammatory agent and it’s did not produced 
any such types of toxicity.

Conclusion

In the anti-inflammatory studies clearly revealed 
that the AM at a dose of 1.4 mg/kg p.o. inhib-
ited the egg albumin-induced paw edema but it 
also produced acute toxicity in rats. The Shodhita 
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Manahshila (ZM, SM, LEM, and LIM) showed sig-
nificant anti-inflammatory activity at all three dose 
levels in a dose-dependent manner as compared 
with control. The Shodhita Manahshila is also found 
safe for medicinal use. Thus, the study confirmed 
that the effect of Shodhana reduced the toxicity and 
facilitates the antioedematogenic effects on egg 
albumin-induced models even at a lower dose.
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Introduction

Malaria is the major health problem in Africa, as 
well as in the world. Malaria transmission exists in 
99 countries throughout the world and the greater 
burden of the disease is carried by African coun-
tries with the estimation of 212 million cases dis-
tributed in 45 countries [1]. Malaria is one of the 
fourth leading causes of death of children under the 
age of 5 years in developing countries [2]. Pregnant 
women and young children are most at risk of 

malaria. Malaria affects five times as many people 
as acquired immunodeficiency syndrome, leprosy, 
measles, and tuberculosis combined [3,4].

In Ethiopia, 75% of the landscape areas are below 
2,000 m above sea level which is a malarious area 
and more than 54 million populations are at risk 
of malaria. It is becoming worse due to the devel-
opment of Plasmodium parasite resistance against 
anti-malarial drugs, mosquito resistance to insecti-
cides, increasing problems of toxicity to non-target 
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to assess the indigenous knowledge and to document antimalarial and repellent plants 
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organisms, lack of effective control measures, and 
no single effective method of malaria control. In 
Southern Ethiopia, approximately 65% of the popu-
lation is living in malaria-endemic areas [5]. It is the 
primary causes of outpatient and inpatient consul-
tation and hospital deaths in the SNNP region [6]. 
Small-scale studies documented 5.4% malaria par-
asite prevalence in Southern Nations, Nationalities, 
and Peoples Region in all age groups [7].

Effective and affordable vaccine drugs to con-
trol malaria are not available until these days. 
World Health Organization (WHO) recommends 
the following preventive and control strategies 
for malaria. These are Indoor residual spraying 
(IRS) with insecticides, insecticide-treated nets 
(ITNs), larval control, preventative chemotherapy, 
diagnosis and treatment [8]. The most widely used 
methods of management of malaria in Ethiopia 
are environmental management, use of insecti-
cidal nets, and indoor spraying of insecticides [6]. 
Despite the current efforts to control malaria in 
Ethiopia, the situation has not improved mainly 
due to parasite resistance to the antimalarial drug, 
vector resistance to insecticides, low coverage of 
malaria preventative services, and poor access to 
health care [9].

The use of plant-derived compounds for mos-
quito control has been reported since 1933 [10]. 
Plants may be an alternative source of mosquito 
repellent agents because they constitute a rich 
source of bioactive chemicals [10]. Insect repel-
lent plants are used to kill insects using different 
methods of application of medicinal plants. Plant 
repellents have an important place in protecting 
man from the bites of insect pests. Repellent plants 
can be used by smoking the plants and hanging 
on windows and doors, planting as a fence, spray-
ing the leaves of the plant, and so on. The use of 
traditional repellents is widespread in different 
cultures and communities of Ethiopia. Different 
communities use different plants in various forms 
to protect themselves against mosquito and other 
insect bites [11].

Many of the major modern drugs such as quinine, 
salicylic acid, and artemisinin have been discov-
ered from folk knowledge. For instance, Chinaberry 
(Melia azedarach L.) was recently investigated as a 
locally available, low cost, and sustainable insecti-
cide that can aid in controlling malaria in Ethiopia 
[12]. Approximately 1,277 plant species and 160 
families are used to treat malaria in the world, 
whereas a total of 200 different plant species from 
71 families used for traditional malaria treatment 

were documented in different parts of Ethiopia 
[13]. Higher diversity of plants used to treat malaria 
was documented in the SNNP region, 94 plant spe-
cies were reported in Southern Nation’s National 
Peoples region [13]. A few ethnobotanical studies 
on antimalarial and repellent plants were con-
ducted in Ethiopia [14–19].

However, the indigenous knowledge has not 
been systematically documented, especially there 
is no ethnobotanical study of antimalarial plants 
in Hawassa Zuria district. Documentation of tra-
ditional knowledge on medicinal plants is vital to 
maintain folk knowledge, conserve valuable plant 
resources, and rescue medicinal plants from loss. 
The reasons for loss of medicinal plants are defor-
estation, lack of written documents of medicinal 
plants, the death of elderly people without transfer-
ring the traditional skill to the member of the family, 
migration of people because of social problems, the 
influence of modern medicine, and exotic culture. 
Therefore, this study was conducted with the aim 
of documenting antimalarial and repellent plants 
and associated indigenous knowledge of Sidama 
people in Hawassa Zuria district. As a result to pro-
vide baseline data for further ethnopharmacolog-
ical research of medicinal plants to treat malaria 
disease.

Research questions

1.   �What are the antimalarial and repellent 
plants in Hawassa Zuria district?

2.   �What type of diseases or insects are con-
trolled by these plants? 

3.   �Which part of the plant is used as a remedy?
4.   �What are the methods of preparation of the 

antimalarial plants?
5.   �What are the routes of administration of anti-

malarial plants?
6.   �What are the major threats to the loss of anti-

malarial and repellent plants? 

Material and Methods

Description of the study area

The study area is located about 290 km South of 
Addis Ababa and 20 km South West of the regional 
capital Hawassa, in Sidama Zone of Southern 
Nations, Nationalities, and Peoples Region (SNNPR) 
of Ethiopia at 07°01’54”4 to 07°50’36”N latitude 
and 38°15’39” to 38°25’43”E longitude. The area 
size of the district is 22, 643 hectare and dry zone 
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accounts 75% [20] (Fig. 1). Dore Bafeno is the 
administrative capital of Hawassa Zuria district. 

Meteorological data recorded indicates that 
the rainy season spreads from March through 
September. The mean altitude of the district is 
1,700 m above sea level. The annual rainfall ranges 
between 900 to 1,400 mm. Mean annual tempera-
ture ranges from 23°C to 27°C [20]. The current 
study area of Hawassa Zuria district falls within dry 
Woina Dega (Mid-altitude) category [21].

The Sidama ethnic group (19.38%) is the most 
predominant one in the SNNPR. The predominantly 
spoken language is also Sidamegna (18%) from the 
Cushitic linguistic family. The majority of people are 
followers of protestant religion (55.5%) [22]. The 
district has a total population of 124,472 of whom 
62,774 are men and 61,698 women [22]. The total 
population density in the area is 465.5 people per 
square kilometer [23].

The most staple food of the local people in 
Southern Ethiopia is Enset [Ensete ventricosum 
(Welw.) Cheesman], which is locally called wesse, 

and is a unique food to Ethiopia. Hawassa Zuria dis-
trict is well known by maize (Zea maiz Vell.) grow-
ing district. The other major growing crops are 
coffee (Coffea arabica L.), chat [Catha edulis (Vahl) 
Endl.], and sugarcane (Saccharum officinarum L.). In 
the study area, malaria is the primary public health 
problem and cause of the majority of people’s death. 
The health station and clinics in Hawassa Zuria dis-
trict are few in numbers. 

Ethnobotanical methods

Ten kebeles were selected as study sites based on 
the attitude of the sites and vegetation cover. Thus, 
the study was carried out in 10 kebeles, namely 
Lebu Korem, Dore Bafeno, Jara Galalcha, Jara Qerara, 
Galo Argiso, Jara Damowa, Jara Dado, Doyo Otilcho, 
Tenkaka Ombulo, and Jara Hirnesa. Snowball sam-
pling was used and the appointment was made prior 
to visit the informants. Semi-structured interview, 
guided field walk, and group discussion were used 
to collect Ethnobotanical data. The interviews were 
carried out in Sidamooafuu with a local translator 

Figure 1. Map of Hawassa Zuria district, Sidama zone, Southern region, Ethiopia.
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who had a good knowledge of the local community 
on the use of medicinal plants.

Ethnobotanical data collection

Informants and the administration were formally 
approached to get permission to do the research. 
A total of 150 (32 females and 118 males) infor-
mants were selected as recommended by the elders 
and local authorities in the district. Among the 
informants, 120 were general informants whereas 
30 were key informants and 15 people were 
interviewed from each 10 kebeles, respectively. 
Ethnobotanical data were collected from January to 
February 2018. Ethnobotanical data were collected 
through an interview to gather the socio-economic 
status of the participants, usage and knowledge of 
antimalarial and insect repellent plants, name of 
antimalarial and repellent plants, plant parts used, 
method of application, growth habit, and routes of 
administration. 

Plant specimen’s collection and identification

Voucher specimens of the plants cited for their 
medicinal use were collected, numbered, pressed, 
and dried for identification. Plant identification 
was performed using the flora of Ethiopia and 
Eritrea book by comparison with authenticated 
specimens at Addis Ababa University, National 
Herbarium [24]. The identified plant species were 
further confirmed using the plant list website and 
finally deposited to the National Herbarium of 
Addis Ababa University. 

Ethnobotanical data analysis

Descriptive statistical methods such as percentage 
and frequency were used to analyze and summarize 
the data on medicinal plants, use, and associated 
knowledge using Excel. Use value (UV) was calcu-
lated using the following standard formula: Use 
value: UV = ∑U/n, where U: number of use reports 
cited by each informant for a given plant species 
and n: total number of informants interviewed for 
a given plant [25]. The informant consensus factor 
was calculated using the formula: informant con-
sensus factor (ICF) = nur-nt/nur-1, where ICF is 
informant consensus factor, nur is number of use 
citation, and nt is number of species used [26].

Medicinal plants were categorized into antima-
larial and repellent groups. Repellent category con-
sists of insects and ectoparasites such as housefly, 
honey bee, weevils, cockroach, corn worm, lice, 
and ticks, whereas antimalarial category includes 
malaria. 

Preference ranking was conducted to rank the 
most frequently cited antimalarial plants by key 
informants following the approach of Martin [27], 
10 key informants were invited to rank seven 
medicinal plant species that are used for the treat-
ment of malaria. Values of 0 to 5 were used in this 
ranking (0 = not used, 1 = least used, 2 = less used, 
3 = good, 4 = very good, and 5 = excellent) and the 
ranking were based on the informants perception.

Results

Sociodemographic characteristics of respondents

A total of 150 informants participated in this survey, 
118 (78.6%) were males and 32 (21.4%) females. 
The majority of respondents were more than 50 
years (42.4%) and 56 informants were with the 
age range between 36 and 50 (37.4%) and 30 infor-
mants were between 20 and 35 years (20%). The 
majority of informants were attended elementary 
school (48%), 76% were farmers, and 83% were 
followers of protestant religion (Table 1).

Antimalarial traditional knowledge

The number of antimalarial plants reported by 
males (23 species, 92%) was greater than female 
(13 species, 52%). The antimalarial plant spe-
cies reported by the older (18 species, 72%) were 
greater than the younger (13 species, 52%) and 
adult informants (15 species, 60%). Regarding edu-
cation status, illiterate people (20 species, 80%) 
had more traditional knowledge than the literate 
(8 species, 32%). This indicates that males, elder, 
and illiterate people are more knowledgable than 
the female, younger, and literate ones in treating 
malaria (Table 2).

Antimalarial and insect repellent plants

A total of 25 medicinal plants distributed in 22 
genera and 18 families were documented. Among 
these, 21 species were used as antimalarial and 
eight plant species were recorded as repellent 
plants, namely Croton macrostachyus Hochst. ex 
Delile, Datura stramonium L., Nicotiana tabacum 
L., Premna schimperi Engl., Schinus molle L., 
Azadirachta indica, Dodonaea viscosa subsp. angus-
tifoia, and Gagasa (Table 3). Among the reported 
plant species, Lamiaceae represented with four 
species (16%), followed by Solanaceae with three 
species (12%), and Euphorbiaceae with two spe-
cies (8%). The rest Sapindaceae, Moringaceae, 
Asteraceae, Cucurbitaceae, and Amaryllidaceae 
were represented by one species (1, 4%) (Fig. 2).
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Seven plant species were recorded as repellent 
plants, namely: Croton macrostachyus Hochst. ex 
Delile, Datura stramonium L., Nicotiana tabacum 
L., Premna schimperi Engl., Schinus molle L., 
Azadirachta indica, and Dodonaea viscosa subsp. 
angustifoia The majority of repellent plants were 
used to control ectoparasites such as ticks and lice. 
About 41% of repellent plants were used as ticks 
control, whereas the rest controls lice (16%), corn 
worm, weevils, cockroach, housefly and bee (8% 
each), and mosquito (3%) (Fig. 3).

Growth habits, forms of plants, and plant parts used

The commonly used growth habits reported by the 
respondents were trees (nine species, 38%), fol-
lowed by shrubs (eight species, 33%), herbs (five 
species, 21%), and climbers (two species, 8%) 
respectively (Fig. 4). Most of the antimalarial and 
repellent plants were collected from the wild forest, 

home garden, and roadsides. Most of the remedies 
(79%) were prepared from freshly harvested plants 
and 21% were prepared in dry form. The informants 
reported that plant parts were collected whenever 
needed and there is no specific time of collection. 
The majority of the remedies were prepared from 
leaf (75%), followed by stem and fruit (8% each). 
The rest were prepared from shoot tip, bulb, and 
root (3% each), respectively (Fig. 5).

Remedy preparation and route of administration

The majority of the remedy was prepared by crush-
ing (21%), followed by rubbing (12%) and directly 
by eating (10%). The rest were prepared in liquid 
form, by burning and boiling (7%) each respec-
tively. Some informants prepared the remedy by 
chewing, spraying, and mixed with other foods 
(5%). The remaining remedy was prepared from 
powdering (2%) the plant parts (Fig. 6). Some of 

Table 1.  Sociodemographic details of the respondents in Hawassa Zuria district.

Social group Variables No. of informants  
(n = 150)

Percentage

Gender Female 32 21.4
Male 118 78.6

Age Young (20–35) 30 20
Adult (36–50) 56 37.4
Older (>50) 64 42.6

Education Illiterate 59 39.4
Basic education 4 2.6
Elementary (1–8) 72 48
Secondary (9–12) 12 8
Tertiary education (10+) 3 2

Occupation Farmer 114 76
Herbalist 20 13.4
Birth attendants 7 4.6
Merchant 5 3.4
Student 4 2.6

Religion Protestant 124 83
Muslim 20 13

None 6 4

Table 2.  Traditional knowledge with respect to social groups.

Social group Variables
No. of plants  

(n = 25)
Percentage

Gender Female 13 52
Male 23 92

Age Young (20–35) 13 52
Adult (36–50) 15 60
Older (>50) 18 72

Education Illiterate 20 80
Literate 8 32
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the ingredients mixed during the antimalarial rem-
edy preparation are milk, honey, water, and other 
medicinal plant species. This ingredient makes the 
preparation of remedy to be very strong and effec-
tive for malaria treatment.

The majority of the antimalarial medicinal plants 
were administered orally (64%) and followed by 
dermal (3%). The repellent plants were mainly 
applied externally in smoke form. Some people just 
use the repellent plants by hanging around their 
bedroom, door, and windows.

Informant consensus factor

A total of 25 species were identified to treat 
malaria, repel insects and ectoparasite. The cate-
gories with the highest ICF values were repellent 
(0.95), followed by antimalarial (0.91) (Table 4). A 
high ICF value (0.95) indicates the informant’s uses 
relatively few taxa to manage the specific disease. 
According to the informant consensus data anal-
ysis, Azadirachta indica with citation by 75 infor-
mants (50%) ranked first followed by Dodonaea 
viscosa subsp. angustifoia (29 informants, 19%) 
and Aloe adigratana Reynolds. (24 informants, 
16%) for antimalarial disease category. For repel-
lent category group, Azadirachta indica scored 
also the first rank with 75 informants (50%) cita-
tion, followed by Premna schimperi (49 informants, 
33%) and Dodonaea viscosa subsp. angustifoia (29 
informants, 19%).

Preference ranking of antimalarial medicinal plants

Ten key informants were asked to rank seven 
selected medicinal plant species used against 
malaria disease. The result showed that Azadirachta 
indica was the most preferred and followed by Aloe 
adigratana, Moringa stenopetala (Baker f.) Cufod., 
Peponium vogelii (Hook.f) Engl.), and Allium sativum 
L. in the preference ranking conducted by key infor-
mants (Table 5). This is due to the preferred plant 
species were strong enough to treat malaria disease 
and also easily availability of the plant from the 
home garden and roadside. 

Discussion

Plants play an important role in every aspect of our 
lives and without them, life is not possible. One of 
their major roles is as a medicinal plant to treat dif-
ferent ailments and also as an alternative source of 
insect repellent agents. Repellent plants have an 
important place in protecting human from the bites 
of insect pests and livestock from ectoparasites 

Fa
m

ily
Sc

ie
nti

fic
 n

am
e

Lo
ca

l n
am

e
V.

 N
o.

H
a

PP
U

FO
P

M
O

P
RO

A
U

se
U

V
Li

te
ra

tu
re

So
la

na
ce

ae
 

So
la

nu
m

 a
m

er
ic

an
um

  
M

ill
.

Tu
na

ye
 (S

d)
ET

00
3

H
L

Fr
es

h
Bo

ili
ng

 a
nd

  
ea

tin
g

O
ra

l
M

al
ar

ia
0.

03
[4

4]

So
la

na
ce

ae
N

ic
oti

an
a 

ta
ba

cu
m

 L
.

A
ra

do
 (S

d)
BN

06
0

Sh
L

D
ry

 fr
es

h
G

ri
nd

in
g,

  
ru

bb
in

g,
  

bo
ili

ng

Ex
te

rn
al

Ti
ck

s,
 C

or
n 

w
or

m
0.

03
[3

1,
45

]

So
la

na
ce

ae
 

D
at

ur
a 

st
ra

m
on

iu
m

 L
.

Ba
nj

e 
(S

d)
ET

02
0

Sh
L

Fr
es

h
Li

qu
id

 fo
rm

O
ra

l
M

al
ar

ia
Ti

ck
s

0.
02

[4
6]

U
nk

no
w

n 
U

nk
no

w
n

G
ag

as
a 

(S
d)

BN
02

4
un

L
D

ry
Bu

rn
in

g
Ex

te
rn

al
Co

ac
kr

oa
ch

, 
Li

ce
0.

01
N

o 
re

po
rt

Vi
ta

ce
ae

 
A

m
pe

lo
ci

ss
us

 b
om

by
ci

na
 

(B
ak

er
) P

la
nc

h.
M

ol
am

a 
(S

d)
ET

04
9

Cl
R

D
ry

Cr
us

hi
ng

O
ra

l
M

al
ar

ia
0.

01
N

o 
re

po
rt

Xa
nt

ho
rr

ho
ea

ce
ae

A
lo

e 
ad

ig
ra

ta
na

  
Re

yn
ol

ds
.

Er
et

 (S
d)

 
ET

02
8

Sh
 

L,
 S

t
Fr

es
h 

Li
qu

id
 fo

rm
O

ra
l 

M
al

ar
ia

0.
16

N
o 

re
po

rt

V.
 N

o.
 =

 V
ou

ch
er

 n
um

be
r;

 H
a 

= 
H

ab
ita

t,
 T

 =
 T

re
e,

 S
h 

= 
sh

ru
b,

 H
 =

 H
er

b,
 C

l =
 C

lim
be

r, 
PP

U
: P

la
nt

 p
ar

t u
se

d,
 S

t =
 S

te
m

, L
 =

 L
ea

f, 
R 

= 
Ro

ot
, F

r 
= 

Fr
ui

t,
 L

x 
= 

La
te

x,
 S

ht
 =

 S
ho

ot
 ti

p,
 B

u 
= 

Bu
lb

,  
M

O
P 

= 
M

et
ho

ds
 o

f p
re

pa
ra

tio
n,

 R
O

A
 =

 R
ou

te
s 

of
 a

dm
in

is
tr

ati
on

 ; 
FO

P 
= 

Fo
rm

s 
of

 p
la

nt
s,

 U
V 

= 
U

se
 v

al
ue

.



20	 J Complement Med Res • 2019 • Vol 10 • Issue 1

Banchiamlak Nigussie Tefera, Young-Dong Kim

such as tick. More than half of the population in 
Ethiopia relies on medicinal plants. This is due to 
the high cost and unavailability of modern drugs, 
as well as faith on the potential of traditional med-
icines. Malaria is one of the major health problems 
in the study area and there is no vaccine for malaria 
until today.

In the present study, a total of 25 medicinal plants 
were documented. The majority of these medic-
inal plants were reported for use in the treatment 
of malaria whereas the rest were used as repellent 
plants to drive away some insects and ectoparasites. 
Thus, this indicates the existence of medicinal plants 
used as antimalarial and repellent plants for the 
control of malaria disease in Hawassa Zuria district.

Regarding the sociodemography details of the 
respondents, the majority of the respondents were 
male, attend elementary school, farmers, and fol-
lowers of the Protestant religion. Previous ethno-
botanical studies [47–50] reports similar findings. 
Regarding the traditional knowledge of infor-
mants, male, older, and illiterate people were more 
knowledgeable than female, younger, and literate 
people, respectively. This is due to high secrecy 
of traditional knowledge by older peoples, the 
transferring of knowledge to the first son of family 
member than daughter, modernization and exotic 
culture influence, unwillingness of the young gen-
eration to be a traditional practitioner like their 
ancestors. In the current study, elder people were 

Figure 2. Distribution of plants families in the study area.

Figure 3. Types of insects and ectoparasites.
Figure 4. Plant growth habits.
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the highest respondents than the young. This 
indicates the older people have experience in the 
practice of traditional medicine and responsible 
for transferring the knowledge to the younger gen-
eration. However, this indigenous knowledge is 
not shared among all other communities equally. 
Therefore, the motivation of both the elder and 
young generation to share and accept the indige-
nous knowledge is the key to fill the gap beside the 
documentation of the indigenous knowledge for 
further research.

In the current study, Nigella sativa L., Schinus 
molle L., Euphorbia abyssinica J.F. Gmel, Rhamnus 
prinoides L’ Herit., Solanum americanum Mill., and 
Ampelocissus bombycina (Baker) Planch were 
recorded as antimalarial and repellent plants. It is 
important to test the antimalarial activity of these 
medicinal plants to find out their effectiveness for 
future use. Carica papaya L. were mostly reported as 
antimalarial plant species in Awash Fentale district 

[49], Sasiga district [47], and Jimma zone [19]. 
Allium sativum [51–53] and Argemone mexicana 
[54] were mentioned in previous studies as anti-
malarial plants. The current study identified Croton 
macrostachyus, Datura stramonium, Nicotiana 
tabacum L., Premna schimperi, and Dodonaea vis-
cosa subsp. angustifoia species for the control of 
ticks. Repellent activities of these plants should be 
extracted and tested for the management of ticks. 
In previous ethnobotanical studies, Croton mac-
rostachyus [19,48] and Nicotiana tabacum L. [52] 
were documented as an antimalarial and repellent 
plant.

Most of the antimalarial and repellent plants in 
the study area were collected from the wild forest, 
home garden, and roadsides. Thus, the majority of 
the antimalarial plants were harvested from the 
home garden and roadsides. This result is similar 

Figure 5. Plant parts used in the study area. Figure 6. Methods of preparation of antimalarial and 
repellent plants.

Table 4.  ICF values by categories for treating malaria and other ectoparasites.

Category List of plant species used and number of citations in the bracket
Total number of

ICF
Species Use citations

Antimalarial Allium sativum L. (17), Vernonia amygdalina Delile (9), Peponium  
vogelii (Hook.f) Engl. (21), Carica papaya L. (4), Euphorbia abyssinica 
J.F.Gmel (1), Croton macrostachyus Hochst. ex Delile (3), Rotheca 
myricoides (Hochst.) Steane & Mabb. (1), Ajuga integrifolia  
Buch.-Ham. (2), Ocimum gratissimum L.(1), Azadirachta indica A. Juss 
(75), Moringa stenopetala (Bak.f) Cufod. (21), Eucalyptus globules  
Labill (8), Argemone Mexicana L. (4), Afrocarpus falcatus (Thunb.) 
(1), Nigella sativa L. (1), Rhamnus prinoides L’ Herit. (3), Dodonaea 
viscosa subsp. angustifoia (29), Solanum americanum Mill..(4), Datura 
stramonium L. (3), Ampelocissus bombycina (Baker) Planch. (1), Aloe 
adigratana Reynolds. (24)

21 233 0.91

Repellent Schinus molle L. (2), Croton macrostachyus Hochst. ex Delile.(3),  
Premna schimperi Engl.(49), Azadirachta indica A. Juss (75), Dodonaea 
viscosa subsp. angustifoia (29), Nicotiana tabacum L. (4), “Gagasa” (2), 
Datura stramonium L. (3 )

8 167 0.95
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with other studies conducted in Ethiopia, as well as 
other countries of the world. Around 49.0% of the 
antimalarial plants were harvested from the forest, 
whereas 39.0% were from roadsides in Boricha  
district [14].

In Hawassa Zuria district, the major families 
that contributed more medicinal species were 
Lamiaceae (four species), followed by Solanaceae 
(three species) and Euphorbiaceae (two spe-
cies). This could be an indication for considerable 
diversity of plant species. Ethnobotanical research 
reports have also shown that these families had 
high domination in Ethiopia [8,14], as well as in 
other countries [55–58].

Trees (38%) were the most widely used growth 
forms from which Sidama people of Hawassa Zuria 
district prepare herbal remedies. This is in agree-
ment with the studies reported 59% of the identi-
fied populations in Nigeria were trees [59]. 50% of 
the medicinal plants were trees in Cameroon [60]. 
However, other findings [8] indicated herbs were 
the most frequently used plant categories.

The plant parts used to treat malaria disease 
varied from species to species. Leaf was reported 
as the dominant plant part for antimalarial rem-
edy preparation in the study area. Similar findings 
indicated leaf as a major dominant plant part in 
Ethiopia [14,49,57,61] for herbal medicine prepa-
ration. The most frequently used plant part was 
also leaf in Kenya [57] and Ghana [62]. The prefer-
ence of leaves was due to its easy availability and 
simplicity in remedy preparation. In addition, the 
less effect to the whole plants makes leaf as the 
most preferred one than other plant parts. These 
uses of plant parts are also important for the con-
servation of medicinal plants as it cannot cause the 
death of the whole plant. Stems and fruits were the 
other used plant parts next to leaves. However, root 
was mentioned as the most frequently used plant 
part in Southern Ethiopia [63].

Antimalarial and repellent medicinal plants in 
the study area were prepared in different ways. 
The majority of the remedies in the study area 
were prepared by crushing followed by rubbing 
the plant parts. Ethnobotanical research survey 
conducted elsewhere in Kenya showed the major-
ity of the respondents prepared the remedy by 
decoction [64]. Other methods of remedy prepa-
ration used were burning, smelling, rubbing, and 
boiling. Burning to generate smoke was reported 
as the major methods of remedy preparation to 
drive away insects [61]. Boiling was also reported 
as the most used methods of remedy preparation 
in Ghana [62]. Smoke by burning was reported as a 
major application of repellent plants in Tigray [17]. 
Decoction cited as the major mode of preparation in 
Togo [65]. Burning and smoldering were reported 
as the commonly used methods of remedy prepara-
tion [48] Decoction mentioned as the major meth-
ods of preparation in Guji zone [66].

The malaria disease was mainly treated by tak-
ing the prepared remedies orally, whereas repel-
lent plants were applied externally. This result 
was similar to the findings of previous studies that 
revealed oral as the major route of administration 
in Guji zone [66] and Bennin [54]. Higher number of 
respondents uses repellent plants to control ecto-
parasites such as ticks and lice. Research findings in 
Kenya [67] showed repellent plant species had the 
highest repellency for ticks. 

The current study revealed that Azadirachta 
indica as the most preferable medicinal plants 
for the treatment of malaria, followed by Premna 
schimperi and Dodonaea viscosa subsp. angustifoia. 
Similar findings reported that Azadirachta indica as 
the dominant antimalarial plants in Somali region 
[53] and Nigeria [52]. Other findings also reported 
protection against mosquito bites by these species 
[28,68]. Among the various species of the genus 
Premna, Premna angolensis (Lamiaceae) has been 

Table 5.  Preference ranking of medicinal plants used against malaria disease.

Antimalarial plants
Informants (I1–I10)

Total score Rank
I1 I2 I3 I4 I5 I6 I7 I8 I9 I10

Azadirachta indica A. Juss 5 5 4 4 5 3 5 5 4 5 45 1st
Aloe adigratana Reynolds 4 4 3 3 5 3 4 4 4 4 39 2nd
Moringa stenopetala (Baker f.) Cufod. 4 4 3 3 3 4 3 4 4 3 35 3rd
Peponium vogelii (Hook.f) Engl. 3 4 4.5 4 4 3 4 3 3 2 33 4th
Allium sativum L. 2 2 3 3 3 3 2 3 2 2 24 5th
Vernonia amygdalina Delile 2 2 1.5 1 1 2 3 2 1 1 16 6th
Eucalyptus globules Labill. 2 1 1.5 2 1 2 2 1 1 1 14 7th

Note: I1–I10 represent informants 1–10.
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reported to have repellency potential [69]. Thus, 
Premna schimperi should be investigated for its 
antimalarial and repellency activity. Antimalarial 
plants have promising therapeutic potential in dif-
ferent African countries. Previous findings reported 
that promising candidates have been identified 
from the antimalarial plant [70–73]. Therefore, fur-
ther research should be considered for the current 
documented antimalarial plants to identify the ther-
apeutic potential of promising antimalarial plants. 

Among the documented antimalarial and repel-
lent medicinal plants in Hawassa Zuria district, 
22 species were mentioned in previous ethnobo-
tanical studies conducted in Southern Ethiopia  
[29–32,34,37–43,45], North West Ethiopia in 
Shinasha [33], Chelya Woreda [46] and [44]. 
Whereas three species were mentioned for the first 
time as antimalarial and repellent plant in Hawasssa 
Zuria district. The two plants were Ampelocissus 
bombycina and Aloe adigratana, for treating malaria 
disease. The third species were not identified scien-
tifically yet but it is known by the local name called 
“Gagasa” and used for cockroach and lice control by 
Sidama people in Hawassa Zuria district. Therefore, 
further efficacy test should be considered for those 
new candidate species that were documented for 
the first time in the current study area. 

Conclusion

The present study findings indicate that the Sidama 
people of Hawassa Zuria district have rich traditional 
knowledge of medicinal plants to treat malaria and 
repel insects pests. However, the knowledge is mainly 
elderly people-centered. The young generation have/
had little knowledge regarding traditional knowl-
edge. Thus, this might lead to the loss of indigenous 
knowledge and medicinal plants from the area. Usage 
of medicinal plants other than their medicinal value 
leads to the overexploitation of medicinal plants. In 
Hawassa Zuria district, the major threats for the loss 
of antimalarial and repellent plants and associated 
knowledge were deforestation, agriculture expan-
sion, urbanization, and firewood collection. The 
other reason for the loss of indigenous knowledge 
is the secrecy of elder people and their willingness 
to transfer their knowledge only to the first son of 
the family member and this might lead to the death 
of elder people without transferring the knowledge. 
Therefore, awareness of the community concern-
ing traditional knowledge and creating medicinal 
plants conservation strategy is vital in order to res-
cue medicinal plant threats. Beside the antimalarial 

plants, repellent plants are also promising for tick 
controls in this study. Therefore, repellency effective-
ness of plants against tick should be further tested 
for ticks management. Further research is needed to 
identify the therapeutic potential of antimalarial and 
repellent plants. 
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Introduction

The profligate prescribing has brought a hidden epi-
demic of side effects and no benefit to many patients 
[1]. It is evident for a reviewer of medical literature 
that the quality of argumentation has decreased 
since the last decades. Dubious publication series 
have been continued without references to pub-
lished comments; several examples are discussed 
here. Another tendency is that drugs and dietary 
supplements without proven efficiency are adver-
tised as evidence-based medications. Professional 
publications are needed to register drugs and treat-
ments for permissions of practical use. It is, there-
fore, not surprising that papers of questionable 
reliability appeared in large numbers. Artificial 
scientific concepts have been construed for that 
purpose or existing ones used inadequately [2]. In 
this connection, the problem of extensive citation 
of papers published in unknown and local journals 
should be mentioned. The peer-reviewing in such 
journals is not always adequate, while papers of 
questionable quality, with insufficient evidence and 
argumentation, overt or hidden conflicts of interest 
are sometimes published. Paid open access publica-
tion is a separate topic; some conflicted researchers 

use their subsidiary earnings to publish biased 
papers in such editions. Although the interna-
tional literature is cited in this review, it is focused 
on the Russian studies, as well as some aspects of 
drug marketing and governmental regulation in the 
Russian Federation. Some dietary supplements or 
drugs discussed here are registered as such only 
in the countries of the former Soviet Union (SU). 
However, the tendencies mentioned above seem to 
be global so that the conclusions of this review can 
be generalized to some extent. In particular, certain 
medications used in the folk or traditional medicine 
of some countries lack scientific corroboration, 
which might be a topic for a separate review. The 
conclusions are partly based on theoretic consid-
erations. When the literature is so abundant, while 
it is difficult to distinguish between reliable and 
unreliable reports, theoretic considerations gain 
in importance. The placebo therapy can be benefi-
cial and ethically justifiable, but it is not a sufficient 
reason to publish biased information in support of 
the placebo marketing. Note that some substances 
without proven effects are quite expensive. With 
pharmaceutical costs increasing faster than most 
other health care expenditures, studies must meet 
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the needs of evidence-based treatments and not 
just the needs of the manufacturers [3]. Practical 
recommendations must be based on the research 
of high quality shielded from conflicts of interest. 
Only such research should be included in reviews 
and meta-analyses.

Testing of Anti-Atherogenic Drugs in Cell 
Cultures

Strategies to treat atherosclerosis should take 
its multifactorial etiology into account [3]. 
Atherogenesis involves many cell types interacting 
with each other and with the extracellular matrix. 
Therefore, results obtained in studies on a single 
cell type should be considered with caution when 
extrapolated to the whole organism. The large 
research series has become known to the interna-
tional scientific community in the mid-1980s [4], 
being continued until today [5–25]. Cell cultures 
were used to evaluate the capacity of various sub-
stances to increase or decrease the cholesterol 
accumulation in the cytoplasm, which was inter-
preted as pro- or antiatherogenic effects. After 1 
day’s incubation with diluted serum from athero-
sclerosis patients, the amount of cholesterol in the 
cytoplasm of cultured cells reportedly increased 
two- to five-fold. Low-density lipoproteins (LDL) 
from atherosclerosis patients induced a two- to 
four-fold increase in the intracellular cholesterol. 
The incubation with a serum or LDL from con-
trols did not induce any intracellular cholesterol 
accumulation [9,10]. According to a personal com-
munication from Denis Aksenov at the 77th EAS 
Congress in Istanbul [11], the “cell cultures” did not 
grow. Accordingly, it would be correct to designate 
these cells, persisting in vitro several days or weeks, 
not as cultures but as incubated cells.

Along with drugs and other substances, the 
same in vitro method was applied for the assess-
ment of sex hormones: reportedly, both testoster-
one and estrogens diminished the accumulation of 
cholesterol in the cytoplasm along with the reduc-
tion of 3H-thymidine incorporation as an index of 
cell proliferation [12]. Notably, excessive accumu-
lation of lipids in the cytoplasm (fatty change) is 
a degeneration that should hardly be expected 
to come along with enhanced proliferation. 
Surprisingly, a testosterone analog dihydrotestos-
terone was reported to exert an opposite effect: 
the enhanced cholesterol accumulation and DNA 
synthesis by cell cultures. Estrogens suppressed 
the intracellular cholesterol accumulation. 

Conversely, androgens elevated the accumula-
tion and incorporation of 3H-thymidine [12]. In 
a more recent report, both estrogens and andro-
gens enhanced the cholesterol accumulation [11]. 
Later on, estradiol, testosterone, and dihydrotes-
tosterone in physiological concentrations were 
reported to decrease intracellular cholesterol [8]. 
The above controversies question the reliability 
of reports by this research team.

The following botanical substances have been 
reported and patented by the same research team 
as anti-atherogenic agents: licorice root, onion, 
black elderberry, marigold blossom, and violet herb 
[6,13–15,20–23]. Anti-atherogenic properties were 
reported for certain mushrooms [15], fish products 
[24], pine needles [25], “prolonged and pronounced 
antiatherosclerotic effect of wheat seedings,” etc. 
[7]. In the author’s opinion, these results are ques-
tionable. Moreover, drug dosages have been calcu-
lated on the basis of the cell culture experiments: 
“To decrease atherogenic potential of serum and 
to maintain it at a low level, verapamil should be 
administered at a dose of 40 mg five times daily; 
three with a 4- to 5-hour interval between doses” 
[5]. Such recommendations might be unsafe if taken 
seriously by clinicians; more details and references 
are in Jargin [2].

In a living organism, the relationship between 
the cholesterol uptake by cells and atherogene-
sis is inverse rather than direct. The blood level 
of LDL depends on the function of LDL-receptors. 
For example, in familial hypercholesterolemia, 
a dysfunction of lipoprotein receptors results in 
advancing atherosclerosis. In cultures, many cells 
rely on receptors for the supply of cholesterol [26]. 
Lipoprotein receptors both of the classical and of 
scavenger types were found on macrophages and 
smooth muscle cells [27–30], i.e., cell types used in 
the research series under discussion [4–25]. The 
role of scavenger receptors in the uptake from the 
blood of modified LDL is analogous to that of clas-
sical receptors for native LDL [30,31]. A pharma-
cological agent, lowering the blood atherogenicity 
directly as per Sobenin et al. [6], or by means of 
receptors, suppressing the cholesterol uptake by 
cell cultures, i.e., by entire cell populations, would 
elevate the blood cholesterol level in vivo. By analogy 
with familial hypercholesterolemia, this would con-
tribute to atherosclerosis. Lipids would be depos-
ited primarily in sites with the injured endothelial 
lining, or in vulnerable atherosclerotic plaques—
so as it occurs in advancing atherosclerosis. This 
mechanism has been disregarded by the authors  



www.jocmr.com	 29

Letter to the Editor

[4–25]: the agents having an “anti-atherogenic” 
effect in vitro would lower the cholesterol clearance 
from blood; thus, elevating the blood cholesterol. 
Atherosclerosis is a focal disease, affecting especially 
injured sites of the vascular lining, which would be 
favored by hypercholesterolemia. So, the suppos-
edly anti-atherogenic preparations, proposed on 
the basis of the cell culture experiments [13–15, 
20–23], would have a pro-atherogenic effect, if any. 
No other studies are known, where atherogenic 
or anti-atherogenic effects would be evaluated in 
cell cultures and clinical recommendations formu-
lated on the basis of such research. Other studies 
of cultured or incubated cells included neither 
measurements of serum atherogenicity nor drug 
testing [32–34]. The doubtful information has been 
published in diverse pharmacological and clinical 
journals. The above criticism has been published 
repeatedly, e.g., [2,35,36] and presented at confer-
ences [37] but never cited by the authors [4–25] in 
spite of personal communications. Considering the 
above, at least some of the papers [4–25] should be 
formally retracted.

Carnosine and Antioxidants

Carnosine (β-alanyl-L-histidine), an endogenously 
synthesized dipeptide found in muscular and 
other tissues, was reported to possess antioxidant 
properties, i.e., to counteract damage incurred by 
reactive oxygen species (ROS) and peroxynitrite 
(reactive nitrogen species) [38–43]. Furthermore, 
a mechanism of detoxification from aldehydes, 
accumulating in inflammation, ischemia, and other 
pathological conditions, was supposed to be conju-
gation with carnosine [44–47]. Data on the use of 
carnosine in various conditions are discussed here. 
Special attention is given to neurologic and mental 
diseases, where favorable effects might be caused 
by a nutritive value of the substance, especially in 
conditions of malnutrition and protein deficiency. 
The following fallacy can be encountered in pub-
lications about carnosine and other normal tissue 
constituents. First, an important biochemical role 
is discussed, which is obvious for a substance nor-
mally participating in the metabolism. After that, 
the favorable effects of intake of this substance are 
postulated, although it is unknown, whether there 
is a deficiency or not. Certain pharmaceuticals are 
both expensive and unnecessary, having no advan-
tage over a diet modification if supplementation is 
necessary indeed. A proper diet containing enough 
animal products would probably suffice.

Among other proposed applications, carnosine 
eye drops have been recommended for the treat-
ment and prevention of cataracts [42,48]. The 
topical application of carnosine as eye drops does 
not result in penetration into the eye. Therefore, a 
histidine-containing dipeptide N-acetylcarnosine 
(NAC) has been used as a vehicle penetrating 
through the cornea. The metabolism of NAC within 
the eye produces L-carnosine, supposed to be the 
active substance [49]. Physiologically, it is hard to 
comprehend how carnosine brings about a reversal 
of cataracts that are in fact consequences of con-
formational changes and aggregation of proteins. 
According to a recent Cochrane Review, there is no 
convincing evidence that NAC reverses cataract, 
nor prevents progression of cataract defined as a 
change in cataract appearance either for the better 
or for the worse [49].

A deficiency seems to be improbable for a sub-
stance that is present in food and produced by the 
body. The primary source of carnosine is the dietary 
intake of meat and fish [50]. The carnosine level in 
tissue fluids depends on the diet being lower in veg-
etarians and vegans [38,41,51]. If the concentration 
of carnosine is essential, e.g., for the lens transpar-
ency, the incidence of cataracts would be higher 
among vegetarians than in the general population. 
However, vegetarians tend to have a lower cataract 
incidence than people consuming animal products. 
A significant relationship was reported between 
the risk of cataracts and the diet, with a progressive 
risk decline from people consuming much meat to 
those consuming less meat, fish consumers, vege-
tarians, and vegans [52]. Admittedly, the data are 
not uniform [53], being cofounded by the exposure 
to sunlight, the race, etc. Furthermore, it has been 
proposed that carnosine is an agent counteracting 
aging and having favorable cardiovascular effects 
[40,54,55]. However, vegetarians tend to have 
lower rates of ischemic heart disease and arterial 
hypertension. The average incidence of cancer in 
vegetarians tends to be slightly lower than in the 
general population, their life duration being aver-
agely higher, although they receive no carnosine 
with the diet [56,57]. The use of carnosine in the 
sports nutrition and reported favorable effects in 
diabetes mellitus [58] are explainable as this oligo-
peptide is a nutrient not containing carbohydrates. 
Favorable effects of carnosine, taurine, and other 
meat-derived substances with nutritive value in 
people with dementia and mental disorders [59] 
can be regarded as indicators of malnutrition or 
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protein deficiency, e.g., in some homes for the aged 
and psychiatric facilities [60].

As for the supposed anti-oxidative effect, it 
should be taken into account that ROS are gener-
ated normally in the process of tissue respiration 
and may have either harmful or favorable effects 
[61]. The latter is true for carnosine [62]. The 
redox status is kept in a dynamic balance under 
the impact of various internal and external fac-
tors [63–65]. There is an opinion that exogenous 
anti-oxidative agents exert no substantial favorable 
effects in many conditions when they are supposed 
to be indicated [63]. Some papers about antioxi-
dants discuss vitamins and other agents with mul-
tifaceted mechanisms of action [66–68]. It is often 
unclear which antioxidants (if any) should be taken, 
how much, and how long [61,69,70]. The intake of 
antioxidant supplements would only make sense in 
the case of a deficiency, the latter being difficult to 
prove. Apparently, the best way to minimize a redox 
imbalance is a well-balanced diet [71].

Last but not least, the peribulbar injections of 
carcinine (the analog of carnosine) as a supposed 
antioxidant [72] are precarious because of the risk 
of complications [73]. The same is true for other 
meat-derived substances such as taurine (Taufon) 
applied for the treatment of age-related and inflam-
matory ophthalmic conditions [74,75]. Hematomas 
were seen to complicate such injections. Besides, 
various antioxidants for peribulbar injections have 
been patented [76–78]. More details are in the study 
of Jargin [60]. Peribulbar injections of Mildronate 
are discussed in the next section.

Meldonium (Mildronate)

Meldonium (Md) [3-(2,2,2-trimethylhydrazinium) 
propionate dihydrate], named also Mildronate, is 
a pharmaceutical competitively inhibiting gam-
ma-butyrobetaine hydroxylase, the enzyme par-
ticipating in the biosynthesis of carnitine [79]. In a 
series of studies from the former SU, the efficiency 
of Md was reported in cardiac insufficiency, myocar-
dial infarction, and stroke. Considering a potential 
reduction in the availability of Adenosine triphos-
phate (ATP) as the energy carrier and other reasons 
discussed below, Md may contribute to a decline in 
the cardiac function in some patients with myo-
cardial infarction and heart failure. The problem 
should be seen within the scope of placebo market-
ing under the guise of evidence-based medications. 
Note that placebo with potential adverse effects is 
named pseudo-placebo [80]. In some countries of 

the former SU, Md has been used for the treatment 
of ischemic heart disease, heart failure, infarction, 
and stroke [79,81,82]. The substance has not been 
officially approved as a drug in other countries 
[83,84]. Md has been patented as cardio- and cere-
broprotective medication applicable among others 
for myocardial infarction, angina, and stroke also 
in combination with the antioxidant Emoxypine 
(Mexidol), which is not acknowledged as a drug in 
the United States and European Union [85–90].

The supposed action mechanism of Md is the 
lowering of carnitine concentration—in muscu-
lar, cardiac, neural, and other tissues [91–93]. The 
oral administration of Md to healthy volunteers 
at the recommended dose of 500 mg twice daily 
during 4 weeks caused a significant lowering of 
plasma carnitine by 18% [94]. Administration of 
Md 100 mg/kg to rats resulted in a 69% decrease 
in the L-carnitine concentration in the myocar-
dium [92]. It should be taken into account that 
carnitine is important for the process of fatty acids 
transportation to mitochondria coupled with the 
aerobic synthesis of ATP and accompanied by car-
nitine etherification and formation of acylcarnitine 
derivatives. Accordingly, the endogenous carnitine 
pool consists of carnitine, short- and long-chain 
acylcarnitines [95–97]. Deficiency of carnitine is 
associated with fatigue and muscular weakness. 
There is clinical and experimental evidence that 
carnitine possesses a cardioprotective effect in 
patients with cardiomyopathy, angina pectoris, and 
myocardial infarction [98–103]. In a double-blind 
study, 2,330 patients with myocardial infarction 
were randomly assigned to receive placebo or car-
nitine. The mortality rate was significantly lower in 
the carnitine group [104]. Carnitine was reported 
to prevent ischemic injury and losses of high- 
energy phosphate stores, as well as to improve a 
heart recovery after reperfusion [100]. Admittedly, 
the data about benefits from carnitine supplemen-
tation are inconsistent [105]. A review concluded 
that “there appears to be no significant marginal 
benefit in terms of all-cause mortality, heart failure, 
unstable angina, or myocardial reinfarction in the 
setting of acute myocardial infarction for oral carni-
tine maintenance doses” [106]. Excessive levels of 
acylcarnitines have been associated with inflamma-
tion, ion imbalance, and insulin insensitivity [107–
111]; although carnitine supplementation was 
reported to improve glucose homeostasis in insulin- 
resistant humans and animal models [106]. Elevated 
concentrations of acylcarnitines were associated 
with enhanced cerebro- and cardiovascular risks; 
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however, confounding factors such as the diet and 
lifestyle are possible as meat eaters tend to have 
increased levels of acylcarnitines [112].

Favorable effects of Md have been reported 
in myocardial infarction, heart failure, stroke, 
and other conditions [113–118]. In particular, 
increased tolerance of exercise was observed after 
the Md intake by patients with heart failure [115]. 
Similar results have been obtained in animal mod-
els [119,120], for example, “statistically significant 
decrease in the necrotic area” in the brain after 
the middle cerebral artery occlusion in rats [121]. 
Considering the diminished availability of ATP as 
energy carrier due to the lowering of the carnitine 
level, Md might contribute to the cell damage and 
decline in the cardiac function in heart failure and 
infarction. Apparently, the placebo effect has con-
tributed to positive results in some studies.

Propositions about regulatory or ameliorating 
effects of Md [122] are doubtful as a regulation 
or amelioration requires a feedback mechanism 
and cannot be ascribed to a single substance. 
Furthermore, the following has been proposed: 
“Carnitine biosynthesis enzyme γ-butyrobetaine 
hydroxylase and carnitine/organic cation trans-
porter type 2 (OCTN2) are the main known drug 
targets of Md, and through inhibition of these activ-
ities, Md induces adaptive changes in the cellular 
energy homeostasis. Since carnitine is involved in 
the metabolism of fatty acids, the decline in its lev-
els stimulates glucose metabolism…” [91]. The ben-
efits from the “glycolysis training,” “myocardium 
training,” and “pharmacological preconditioning” 
[122–124] are hardly applicable for myocardial 
infarction and heart failure close to decompensa-
tion when diminished energy supply can further 
impair the cardiac function and worsen the out-
come. Dambrova and Liepinsh did not comment on 
these arguments in their authors’ reply [108,125]. 
Supposedly, the World Anti-Doping Agency added 
Md to the Prohibited List in 2016 because of poten-
tial harm to athletes, who may overdose the sub-
stance, excessively lowering the carnitine level 
[83]. There is no compelling evidence that Md is 
effective in improving athletic performance, nor 
that its administration is safe for healthy subjects 
[97,126].

Carnitine and its derivatives are in fact nutritive 
metabolites available from meat and synthesized 
by the body, especially in vegetarians. An occa-
sional pharmacological suppression of carnitine 
concentrations seems to have not much sense for 
cardiovascular disease prevention; the more so 

as direct links between acylcarnitine accumula-
tion and human disease have not been established 
[109]. Potential indications to the lowering of 
abnormally high carnitine and acylcarnitine levels 
may become a topic for further research. However, 
diet modification is not necessarily inferior to the 
pharmacotherapy as elevated carnitine level can 
result, e.g., from consumption of meat products. 
Besides, carnitine is used as a food supplement. 
In this connection, it is not surprising that carni-
tine derivatives were reported to be of benefit for 
people with dementia, nervous disease, and men-
tal disease [127]. Carnitine, carnosine, taurine, 
various meat-derived peptides, and amino acids 
are nutrients that would be favorable in conditions 
of malnutrition and insufficient consumption of 
meat products, e.g., in some nursing homes, psy-
chiatric facilities, etc. [60]. Moreover, taking into 
account the biochemical similarity of carnitine and 
Md, the latter being named a carnitine-mimicking 
substance or “false carnitine” [84], Md itself can be 
metabolized as a nutrient.

Finally, peribulbar and subconjunctival injec-
tions of Md, patented and applied in the former 
SU in age-related and vascular eye conditions, dia-
betic retinopathy and corneal lesions [128–130], 
should be discouraged. The effect of Md, if any, can 
be adverse due to the diminished availability of 
the energy carrier ATP. Undesirable effects might 
have been masked by a placebo effect known to 
be associated with invasive procedures. Among 
known complications of peribulbar injections are 
hematomas and perforating injuries [73,131]. 
Peribulbar injections of carcinine and taurine 
have been commented in the preceding section. 
In conclusion, at least in some settings, Md acts as 
a placebo with potential adverse effects, which is 
named pseudo-placebo [80]. The matter should be 
clarified in experiments shielded from conflicts of 
interest.

Conclusion

Examples presented here might appear haphaz-
ardly collected, but all of them can be discussed, 
to some extent, within the scope of scientific mis-
conduct (SM). Since 1998, several cases of SM 
in medical research in the former SU have been 
commented, including invasive procedures with 
questionable indications, trimming of quantitative 
data, etc. [132–134]. As discussed in this review, 
a special kind of SM is marketing of placebos and 
substances with unproven effects under the guise 
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of evidence-based medications, supported by dubi-
ous research. The published examples are only a tip 
of the iceberg. Considering the ongoing “improve-
ment” of fraudulent skills, scientists, editors, and 
authorities must jointly combat SM. A response 
to SM requires national and international bodies 
to provide leadership and guidelines, while whis-
tleblowers need a safe, confidential place to report 
SM [135].

Apparently, placebos and other inexpensive 
substitutes of evidence-based medications are 
intended by some policymakers for the treatment, 
among others, of unprivileged elderly people. 
Such preparations are advertised in Russia and 
some other countries. A contributing factor might 
be insufficient theoretic schooling of some phy-
sicians, who would prescribe such medications 
without pondering on mechanisms [136]. The 
quality of teaching of medicine has been uneven 
in the former SU. The selling to students of multi-
ple choice tests together with answers has become 
widespread since the 1980s. Some tests contain 
ambiguities so that even an expert cannot answer 
successfully without knowing answers before-
hand [137]; more details and references are given 
in study of Jargin [134]. The author of this review, 
graduated from Moscow I.M. Sechenov Medical 
Academy in 1983 and completed postgradu-
ate training of pathology at the same institution, 
observed that certain courses, e.g., clinical phar-
macology or gynecological pathology (for future 
pathologists) were, in fact, inexistent, in spite of 
figuring as a part of the curriculum. Students used 
the Russian-language literature; its quality has 
been uneven, many books being not up-to-date 
[136,138]. The access to the foreign professional 
literature has been limited, medical libraries being 
in deplorable condition [138]. In fact, we need 
authorized foreign advisors in different fields of 
healthcare. There are misgivings, however, that 
such advisors would be involved in corrupt inter-
actions. However, a non-profit volunteering and 
clinical attachments of foreign doctors and other 
specialists are useful as they permit to see internal 
problems from another viewpoint, which can be 
helpful in finding solutions [139,140].
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Introduction

Plants are the richest repositories of diverse 
phytochemical compounds, which render them 
to serve as a potential source of bioactive compo-
nents for the development of therapeutic drugs. A 
magnitude of change has been observed in usage 
of medicine, from allopathic toward natural/
traditional medicine. Demand for plant-based med-
icines is increased, owing to its effectiveness, safe-
ness, and restoring the natural ability of the body 
[1]. The main source for plant-based medicines is 
the countries like India, Africa, etc., which are rich 
in biodiversity. India is not only rich in biodiversity 
but also acquainted with vast knowledge of tradi-
tional medicine. Resurgence in the research areas 
like ethno pharmacology and pharmacology allied 

to traditional medicine revolutionized the elucida-
tion of novel bioactive components [2]. In search of 
novel drugs from plants, based on the traditional 
knowledge, would be considered as a fruitful and 
promising approach for the development of effec-
tive therapeutic drugs than the available ones. 
Polyalthia cerasoides (Roxb.) Bedd. (Annonaceae), 
is a medium-sized tree (Fig. 1), growing to 10–20 m 
in height and 20–50 cm in diameter, and is found in 
mostly in Asian countries [3]. It is locally called as 
“Gutti dudduga or gutti palla chettu” in the Andhra 
Pradesh region; this is familiar for its edible fruits 
[4]. Andhra Pradesh and Tamil Nadu (States of 
India) tribal people use the fruits and stem bark of 
the plant used in folklore medicine, while African 
tribal’s use the fruits, roots, and leaves of the plant 
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for treatment of toothaches, fever, as an aphrodi-
siac, as a deparasitant, and as an anti-inflammatory. 
Stem bark of P. cerasoides reduces the brain stress 
[5]. The present review summarized the plant 
profile, phytochemistry, and ethnopharmocological 
scientific proven activities of P. cerasoides. It is also 
mentioned the need of clinical studies of isolated 
compounds to develop the novel therapeutic drugs 
from this natural resource.

Taxonomy and Distribution

Its taxonomy and nomenclature are as follows: Plant 
name: Polyalthia cerasoides; Kingdom: Plantae; 
Phylum: Tracheophyta; Class: Magnoliopsida ; Order: 
Magnoliales; Family: Annonaceae; Genus: Polyalthia; 
Species: cerasoides. It is mainly distributed in Africa, 
Burma, China, India, and Thailand [3,6].

Synonyms

Latin: Polyalthia cerasoides syn: Guatteria cerasoi-
des, Uvaria cerasoides

Common names

Telugu:	 Gutti palla chettu/Gutti Dudduga
Hindi:	 Kudumi
Tamil:	 Nedunarai
Kanada:	 Habbe/Sanhesare
Malayalam:	 Cherunedunar, Narela

Ethnomedicinal significance

Powder from Stem bark and seeds of P. cerasoides 
used to combat stress by the local medical prac-
titioners of the Tirunelveli district of Tamil Nadu 
[7]. Stem bark used as a folk medicine by the tribal 
people of north Odisha to treat diabetes [8]. Root 

decoction used as traditionally as a tonic and febri-
fuge by the native people in Thailand [9].

Phytochemical Profile

Bhargavi et al. [6] reported the presence of phy-
tochemical constituents like Alkaloids, Tannins, 
Terpenoids, Saponins, and Phenols from stem bark 
extracts. Rawani et al. [10] reported the presence 
of saponins, steroids, and Terpenoids from the fruit 
extracts (aqueous).

Bioactive constituents

A large number of bioactive constituents reported 
from roots and stem (Table 1).

Roots

Aporphine alkaloid-bidebiline E, octadeca- 
9,11,13-triynoic acid, three sesquiterpenes, α-hu-
mulene, Caryophyllene oxide, α-cadinol, four 
Isoquinoline alkaloids, laudanosine, laudanidine, 
codamine, reticuline; these nine compounds 
reported by Kanokmedhakul et al. [11]. Cerasoidine, 
a Bis-aporphine alkaloid reported by Shono et al. 
[12].

Stem

The liquid chromatography–mass spectrometry 
studies have been reported the 28 bioactive com-
pounds such as, Humulene, Laudanosine, Reticuline, 
Maculosine, Retrorsine N-oxide, Delcosine, Ergosine, 
Thalicarpine, Azetidine 2-carboxylic acid, Isovaleric 
acid, Methyl amino alanine, Phenethylamine, 
Methylcytosine, Deoxyquercetin, Acetoxyvalerenic 
acid, methyl linolenate, Caffeoylmalic acid, Ellagic 
acid, Hydroxycyanthin, Benzoylmethylecgonine, 
Eupaformonin, Pelarginidin chloride, 
Indicaxanthin, Galangin TrimethylEther, Dihydroxy 
Stearic Acid, Myricetin, Rutacridone Epoxide, 
Caffeoylshikimic acid; Ethylcetatel extract yielded 
two oxoprotoberberine alkaloids, cerasoidine, 
and cerasonine [13,14]; Methanol extract yielded 
N-4(-hydroxy-B-Phenethyl-4-hydroxycinnamide; 
Hexane extract yielded stigmasterol; 
Dichloromethane extract yielded stigmasterol and 
triterpenes. Polycerasoidin, Polycerasoidol, and 
Polyalthidin-a benzopyran derivative [15].

Antibacterial Activity

The extensive use of antibiotics results in the devel-
opment of antibiotic resistant bacteria, and proved 
the insufficiency of the available antimicrobial 
drugs. This rising incidence of antibiotic resistant 

Figure 1. Photographic representation of Polyalthia 
cerasoides (Roxb.) Bedd. (A): Tree, (B): bark, (C): flower, 
(D): fruits, and (E): seeds.
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Table 1.  Phytochemicals/bioactive compounds isolated from the P. cerasoides (Roxb.) Bedd.

Phytochemical/compound name Plant part Extract medium Structure References

Cerasodine Root, stem ethylcetatel

 

[12–14]

Cerasonine Stem ehtylcetatel

 

[14]

Stigmasterol Stem Hexane, 
dichloromethane

 

[15]

Polycerasoidol Stem Benzopyran derivative

 

[15]

Polyathidin Stem Benzopyran derivative

 

[15]

Laudanosine Root, stem hexane, EtOAc, and 
MeOH

 

[11]

Reticuline Root, stem hexane, EtOAc, and 
MeOH

[11,13,14]

Codamine Root hexane, EtOAc, and 
MeOH

[11]

continued
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bacteria led the researchers to investigate the potent 
antimicrobial compounds from various medicinal 
plants. Ravikumar et al. [16] reported, stem bark 
extracts of P. cerasoides exhibited well marked 
antimicrobial potential against Pseudomonas, 
Klebsiella, and Staphylococcus (24 clinical strains, 8 
of each). All the strains showed more susceptibil-
ity to the Ethyl acetate (EA) fraction than compared 
with Dichloromethane (DCM) fraction. Zone of inhi-
bition for Klebsiella pneumoniae (EA 20.12 ± 0.29 
mm, DCM 14.30 ± 0.17 mm), Pseudomonas aerugi-
nosa (EA 20.00 ± 0.11 mm, 13.52 ± 0.22 mm), and 
Staphylococcus aureus (EA 18.35 ± 0.28 mm, DCM 
14.47 ± 0.18 mm). The microbial strains showed 
that potential susceptibility with ethyl acetate 

fraction, because of, which consists two berberine 
alkaloids such as cerasoidin and cerasonine. DCM 
fraction exhibited less effective response because of 
benzopyran alkaloids [16].

Rawani et al. [10] reported fruit extracts 
[Aqueous (Aq) and Chloroform Methanol (CM) 
(1:1)] of P. cerasoides possess antimicrobial poten-
tial against four bacterial strains. Staphylococcus 
aureus (Aq 14.03 ± 0.008 mm, CM 30.80 ± 0.57), 
Bacillus subtilis (Aq 15.20 ± 0.15 mm, CM 26.30 ± 
0.25), Escherichia coli (Aq 18.57 ± 0.32 mm, CM 
28.27 ± 0.32 mm), and Pseudomonas aeruginosa 
(Aq 18.37 ± 0.15, CM 30.33 ± 0.24 mm). Chloroform: 
Methanol (1:1) extracts showed effective antimi-
crobial response than the aqueous extracts [10].

Phytochemical/compound name Plant part Extract medium Structure References

ά- cadinol Root EtOAc [11]

Retrorsine Stem Ethanol [13]

Ergosine Stem Ethanol, EtOAc [13,14]

Thalicarpine Stem Ethanol, EtOAc [13,14]

α-Spinasterol Seed Petroleum ether [33]
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Minimum Inhibitory Concentration Studies

Treeratnapiboon et al. [9] reported the minimum 
inhibitory concentration (MIC) studies of Hexane 
and Dichloromethane extracts from the roots of P. 
cerasoides. Among 27 strains (18 reference strains 
and 9 clinical isolates), 14 strains are Gram-negative 
and 11 are Gram-positive bacteria and two are fun-
gal strains. Both the extracts selectively displayed 
the antigrowth activity against Gram-positive bac-
teria. Dichloromethane extract exhibited the high-
est activity against Corynebacterium diphtheriae 
with MIC of 32 µg/ml and the least with Bacillus 
cereus (128 µg/ml) and Micrococcus luteus  
(256 µg/ml) [9].

Acute Toxicity Studies

Goudarshivananavar et al. [17] analyzed the toxic 
effect of P. cerasoides extracts at various concentra-
tions 50, 100, 200, 500, 1,000, 2,000 mg/kg b.w. and 
reported no toxicity of plant extracts even at 2,000 
mg/kg b.w.

Pharmacological Activities of P. cerasoides

Polyalthia cerasoides have the several pharmaco-
logical activities, proved by scientific observations 
of experimental works. The bark, leaves, and fruits 
are extensively used in traditional medicine due 
to the presence of several phytoconstituents like 
alkaloids, terpenoids, saponins, and flavonoids. 
Scientific evaluations of isolated bio-compounds 
have ethnomedicinal and novel pharmacological 
effects. Table 2 represents the pharmacological 
findings obtained from various parts of the plant in 
different solvent extractions.

Antidiabetic Activity

Diabetes is a metabolic disorder that occurs due 
to insulin imbalance production. Some of the 
physiological or developmental factor effects on 
pancreatic beta cells cause hormonal imbalance 
probably diabetes [18]. Current lifestyle, such as 
mistimed sleeping, shift work, or eating at abnor-
mal night-time hours, have been related to type 2 
diabetes, obesity, and metabolic syndrome [19]. 
The number of people who have diabetes has raised 
steeply more than 371 million persons globally, and 
is projected to affect 522 million people by the year 
2030 [20]. In the developing countries, phytother-
apy play a prominent role in the management of the 
disease for some decades. Identification of plant 

materials that can manage diabetes and its compli-
cations would save millions of people [21]. A study 
was conducted to test the antidiabetic activity by 
P. cerasoides stem bark. After treating streptozoto-
cin (STZ) diabetic rats for 21 days (chronic study) 
with a single dose of pcEE (400 mg/kg bw) was 
shown an effective antidiabetic role by significantly 
lowering the fasting blood glucose (FBG) levels in 
diabetic rats. The decrease in blood glucose levels 
was from 349 ± 7.7 mg/dl (Diabetic rat) to 168 ± 
6.4 mg/dl (control) from 0 to 21 days’ time period. 
The decreasing glucose levels were nearly similar 
to the effect of standard drug glibenclamide (341.8 
± 7.8 mg/dl to 159.3 ± 6.3 mg/dl). However, acute 
exposure of different plant extraction in n-hexane, 
ethyl acetate, ethanol, and aqueous extracts of 
P. cerasoides stem bark to 12 hours fasted normal 
and STZ induced diabetic rats at a dose of 200, 400, 
and 600 mg/kg bw for acute studies. Among four 
extracts, PcEE and PcEAE (400 mg/kg bw) showed 
effects on blood glucose levels. However, PcEAE 
showed the least effect on the reduction of blood 
glucose compared with PcEE. The remaining two 
extracts did not show any positive effect in FBG lev-
els. Nearly, 400 mg/kg bw of pcEE treated showed 
the potential increasing the body weights (179.1 
± 4.9 to 185.5 ± 8.3) but diabetic rats showed the 
decreased body weights when compared with con-
trol rats. Liver and kidney morphological changes 
were prevented by pcEE (400 mg/kg bw) admin-
istration compared with diabetic rats. It clearly 
reveals that P. cerasoides has the antidiabetic effect 
[6]. Bhargavi et al. [22] reported the hypolipidemic 
effect of the stem bark ethanolic extract at 400 
mg/kg bw. Changes the lipid profile (lowered the 
total cholesterol, triglycerides, low-density lipids, 
and very low density lipids) and serum biochemi-
cal marker enzymes like, aspartate transaminase 
(AST), alanine aminotransferase (ALT), and alkaline 
phosphatase (ALP) in STZ induced rat models [22].

Increase the levels of serum lipid profile lev-
els, such as cholesterol, triglycerides, low density 
lipoprotein (LDL), very low density lipoprotein lev-
els, and decreasing levels of high density lipoprotein 
(HDL) levels in the diabetic rats may be due to insu-
lin activates lipoprotein lipase and hydrolysis of 
triglycerides [23]. Insulin increases uptake of fatty 
acids into adipose tissue and increases triglyceride 
synthesis. HDL is an anti-atherogenic lipoprotein 
[24]. The level of HDL-cholesterol slightly increased 
after the administration of ethanolic extract of P. 
cerasoides stem bark at 400 mg/kg bw [22]. This 
might be due to increase in the activity of lecithin 
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cholesterol acyl transferase, which may contribute 
to the regulation of blood lipids. AST, ALT, and ALP 
are considered as a part of liver toxicity markers. In 
streptozotocin-induced diabetic animals, change in 
the serum enzymes is directly related to changes in 
the metabolic functions of AST, ALT, and ALP. It has 
been reported that the increased aminotransferase 
activities under insulin deficiency [25] were 
responsible for the increased gluconeogenesis and 
ketogenesis during diabetic. The mechanism, by 
which the serum aspartate and alanine aminotrans-
ferases are raised in diabetic untreated, may involve 
increased liberation of these enzymes from tissues 
(mainly liver), owing to oxidative stress or the for-
mation of advanced glycosylation end product [26]. 
The increase in the activities of these enzymes in 
serum of diabetic control might be induced due to 
liver dysfunction.

Hepatoprotective Activity

Hepatic diseases are one of the most serious and 
common disease to the mankind. Pathogenesis of 
the hepatic diseases is due to the oxidative stress 
and the inflammation [27]. Despite, tremendous 
advances in modern medicine, the management 
of liver disease is still a major challenge [28]. A 
promising hepatoprotective activity with stem 
bark extracts of P. cerasoides was evidenced against 
Carbon tetrachloride (CCl4)-induced hepatotoxicity 
in albino rats. Alcoholic extract of 100 mg/kg bw 
reduces the lipid peroxidation and serum phosphate 
levels in the liver. Liver marker enzymes glutamic 
oxaloacetic transminase [(serum glutamic oxaloace-
tic transaminase (SGOT)), AST], glutamic pyruvic 
transaminase [(serum glutamic pyruvic transami-
nase (SGPT)), ALT], and alkaline phosphatase levels 
were significantly increased in blood serum as well 
as liver tissue in the CCl4-treated rats when com-
pared with the control. The elevated levels of key 
marker enzymes were reduced to normal levels in 
the alcoholic extract P. cerasoides (100 mg/kg bw for 
7-day treatment). Decreased total protein levels and 
increased (lipid peroxidation (LPO)) levels were 
neutralized in the plant extract administered group 
of rats, indicating that the plant extract may scav-
enges the reactive oxygen species produced by CCL4 
metabolism in which could be acted as hepatopro-
tective drug agent [29]. Goudarshivananavar et al. 
[17] reported the ethyl acetate fraction at dose 250 
and 500 mg/kg bw significantly improved the levels 
of liver antioxidant enzymes such as Catalase (368.2 
± 1.54 and 398.4 ± 5.23), Superoxide dismutase 

(SOD) (15.11 ± 1.58 and 19.54 ± 3.22), and perox-
ides (118.78 ± 5.12 and 131.32 ± 4.30), when com-
pared with CCl4-induced hepatic rats (121.54 ± 1.53, 
8.48 ± 0.12, and 48.43 ± 2.70 units/mg). Increased 
depleted antioxidant enzyme levels in the liver tis-
sue may prove that the plant extract protecting 
the structural integrity of hepatic cells or recon-
struction of necrotic hepatic cells. Effectiveness of 
the plant extract was similar to the standard drug 
Silymarin [17]. These findings suggest the presence 
of potential bioactive components to normalize the 
antioxidant enzymes that are involved in combating 
reactive oxygen species (ROS), and thus protecting 
the structural integrity of hepatocyte cells.

Antioxidant Activity

Oxidative stress causes the generation of free 
hydroxyl radicals and ROS have been implicated in 
degenerative/pathological process. Free radicals 
aroused during the stress have a broad range of 
effects in biological systems [30]. Plant-based med-
icines serve as an excellent antioxidant because 
of the presence of various phenolic contents. 
Natural Plant-based antioxidants protect from 
the damaging effect of oxidative stress by quench-
ing the ROS and OH− free radicals, and therefore, 
useful in the treatment of cancer, cardiovascular, 
and anti-inflammatory diseases [31]. Ravikumar 
et al. [32] analyzed the antioxidative poten-
tial of alcoholic bark extracts of P. cerasoides by 
using 2,2-diphenyl-1-picrylhydrazyl (DPPH). The 
hydroxyl radical, Superoxide anion scavenging, 
and reducing power assays were reported the 
dose-dependent inhibition of DPPH scavenging 
activity and indicates 50% inhibition rate. This con-
centration was designated to 0.589 µg/ml of tannic 
acid/mg of plant extract equivalency. The signifi-
cant antioxidant potential of P. cerasoides extracts 
might be attributed to the presence of polyphenols 
(Hydroxycinnamic acid and Ellagic acid). This study 
shed the light on the potential antioxidant proper-
ties of P. cerasoides and supports its use to develop 
potent antioxidant drugs [32]. Ethylacetate fraction 
exhibited DPPH radical (1–100 µg/ml) scavenging 
activity with inhibitory concentration (IC) 50 is 
about 42.43 µg/ml, whereas the IC value of standard 
ascorbic acid (1–5 µg/ml) was 3.19 µg/ml [17].

Anti-Stress Activity

Padma et al. [7] noticed the anti-stress capability 
of P. cerasoides stem bark alcoholic extracts. Albino 
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rats were used as models for the study. Cold immo-
bilization stress induced in rats after treating with 
plant extracts. Stress causes the rise in the level 
of enzymes like Nor-epinepephrine, dopamine, 
5-hydroxytryptamine (5-HT), 5-hydroxy Indole 
acetic acid (HIAA) in control group rats. Plant 
extract treated group, plant extract at dose 100 mg/
kg bw for a period of 16 days normalized the levels 
of all the enzymes. Pretreatment with plant extracts 
resulted in increasing the level of Monoamine 
oxidase and reduced the levels of other enzymes 
induced by stress. The elevated level of monoamine 
oxidase by the plant extracts indicates its adapto-
genic potential. This study authenticates the use of 
P. cerasoides stem bark by the folklore (Tirunelveli 
district, Tamil Nadu) as a tonic to combat the condi-
tion of stress [7].

Anticancerous/Antiproliferative Studies

A number of plant-based medicines currently used 
as effective anticancerous agents like vinblastine, 
vincristidine, paclitaxol, bleomycin, cisplatin, 
prednisome, and procarbasome. Ravikumar et al. 
[33] reported antiproliferative effect of isolated 
compounds spinasterol and clerodane diterpenoid 
on CACO-2 cell lines. Clerodane diterpenoids 
induce apoptosis (cell death) effective at lower 
concentrations. Spinastrerol and α-spinasterol 
showed an antiproliferative effect in a dose-depen-
dent manner. A significant activity was observed 
at 30, 60, and 80 nm compared with the refer-
ence standard drug paclitaxol. Clerodane diter-
penoid, Spinastrerol, and α- spinasterol exhibited 
Antiproliferative action at various concentrations 
with an IC50 value of 28.6 + 4.54 nM/ml, 57.7 + 6.81 
nM/ml, 60.0 + 7.10 nM/ml [33]. Banjerdpongchai 
et al. [34] recently proved the anticancer prop-
erty of P. cerasoides. The purified compound the 6, 
8-dihydroxy-7-methoxy-1-methyl-azafluorenone 
(DMMA) isolated from roots of the plant. The inhib-
itory concentrations at 20% and 50% (IC20 and IC50) 
of DMMA toward Human Cancer Cells HL-60 (18.7 
and 46.7 μM), U937 (11.7 and 29.2 μM), MOLT-4 
(14.0 and 35.0 μM), HepG2 (7.4 and 20.1 μM), 
MDA-MB231 (16.7 and 55.6 μM), and PBMCs (12.4 
and 31.1 µM). DMMA inhibited the five human can-
cer cell proliferations in a dose-dependent manner 
from (3-(4,5-dimethylthiazol-2-yl)-2,5-diphenyl 
tetrazolium bromide (MTT)) assay, HepG2 cells 
were the most sensitive to and MDA-MB231 cells 
were the most resistant against DMMA-induced 
Cytotoxicity as showed by the IC50 levels [34]. 

Clerodane diterpenoids was induced the apoptosis 
by interfering with topoisomerase-II inhibition, 
whereas phytosterols induce apoptosis by BCL2 
Associated X (Bax) apoptosis regulator protein 
activation [35]. This study authenticates the use of 
diterpenoids and phytosterols from the P. cerasoi-
des seeds to develop effective anticancerous drugs 
in near future.

Anti-Inflammatory Activity

Polyalthia cerasoides stem bark extracts pos-
sess significant anti-inflammatory activity. 
Carrageenan-induced paw edema in Swiss albino 
rats used to explore the anti-inflammatory effect 
of the plant extract. Ethyl acetate fraction at dose 
100 and 200 mg/kg bw inhibited the paw edema 
by 57.38% and 68.85%, and the petroleum ether 
fraction was 26.22% and 36.06%. Ethyl acetate 
fraction exhibited effective inhibition and it is 
similar to the effect of standard drug diclofenac 
(75.4%) [17].

Analgesic Activity

Goudarshivananavar et al. [17] analyzed the anal-
gesic property of P. cerasoides petroleum ether and 
ethyl acetate extracts against acetic acid induced 
writhing model and reported the effectiveness of 
ethyl acetate extract at dose 100 and 200 mg/kg bw 
reduced the pain by 61.73% and 63.68%, whereas 
petroleum ether reduced the pain by 28.2% and 
48.8%. Ethyl acetate fraction showed signifi-
cant reduction of pain, similar to standard drug 
diclofenac (63.75%) [17].

Antimalarial Activity/Mycobacterium Activity

Malaria is the major parasitic disease, mostly found 
in tropical countries and other countries. Present 
days, it leads to major global public health prob-
lem spread of drug resistance and limited number 
of effective drugs [36]. This necessitates search-
ing the safe and effective antimalarial drugs alter-
native to the existing ones. Traditional medicinal 
knowledge yields the anti-malarial drugs like qui-
nine and artemesin and their efficiency to control 
malaria, stimulated many researchers to find the 
similar potential anti-malarial drug from the plant 
sources [37]. Kanokmedhakul et al. [11] reported 
the antimalarial activity against the P. falciparum 
(K1, multidrug-resistant strain). The isolated com-
pounds bidebiline E(1), octadeca-9,11,13-triynoic 
acid (2), caryophyllene oxide (4), codamine (7), and 
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laudanidine (8) from P. cerasoides root extraction 
(various solvents) exhibits the antimalarial activity. 
Compounds 1, 2, 4, 7, and 8 showed an inhibitory 
concentration of 50% reduction in parasite growth 
of P. falciparum were 4.2, 5.0, 2.8, 4.2, and 7.0 μg/
ml; among these, compounds 8 and 2 showed effi-
cient antimalarial activity and compounds 1 and 
7 exhibit equal inhibitory concentration (IC50) but 
compound 4 showed the moderate IC50. Compound 
3 (alpha-humulene) did not show any antimalarial 
activity [11].

Compounds 1, 2, and 3 possess the 
Antimycobacterial activity against M. tuberculo-
sis H37Ra using the microplate Alamar Blue assay 
with reference standard drugs isoniazid and kana-
mycin sulfate. MIC of compound 1 showed 6.25 μg/
ml, compound 2 was 6.25 μg/ml, and compound 
3 represents with same MIC (6.25 μg/ml) as 1, 2 
compounds, whereas compounds 4, 7, and 8 did 
not show any inhibitory action against the M. tuber-
culosis, they showed inactive action [11].

Conclusion

Polyalthia cerasoides stem bark and fruits are used 
by the folklore as a traditional medicine to combat 
the condition of the stress. Phytochemical screening 
revealed the presence of tannins, phenols, alkaloids, 
triterpinoids, and saponins. However, the seeds pos-
sess the sterols. Pharmacological studies revealed 
the significant effect of plant extracts similar to that 
of standard drugs. The largest number of compounds 
is isolated from root and stem barks but the phar-
macological studies on isolated compounds are lim-
ited. However, the isolated bioactive compound like 
6,8-dihydroxy-7-methoxy-1-methyl-azafluorenone 
showed the antiproliferative effect on human cancer 
cells. Codamine, laudanidine, bidebiline E, and caryo-
phyllene oxide showed very efficient antimalarial 
activity against the P. falciparum. Even though it is 
used as a traditional medicine for combating stress, 
for a long time, only the effect of crude extract was 
reported. Present review highlighted the pharma-
cological activities reported from previous studies, 
and stressed the need of pharmacological and clin-
ical studies to evaluate the effectiveness of bioactive 
compounds from P. cerasoides. This review provides 
the scope for further investigation of unexplored 
potentialities (anti-stress compounds) and the pos-
sibility to develop the novel and the most effective 
anti-stress medicine.
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Introduction

Ascorbic acid, popularly called vitamin C (Molecular 
weight: 176.124 g/mol; Molecular formula: C6H8O6), 
has many biological activities in the human body. It 
is best known as potent enhancer of iron absorption 
from gastrointestinal tract when taken naturally in 
both fruit and vegetables [1] and when added as the 
free compound [2]. In human diets, more than 90% 
of the vitamin C is supplied by fruits and vegetables, 
including potatoes [3]. It is also among the import-
ant constituent of Hibiscus sabdariffa L. calyces 

[4]. In aqueous solutions, vitamin C easily gets oxi-
dized. The oxidation process is greatly favored by 
the presence of oxygen, heavy metal ions, especially 
Cu2+, Ag+, and Fe3+ and by alkaline pH, as well as high 
temperature [5].

The abundant presence of vitamin C along 
with other chemical and mineral constituents 
in H. sabdariffa L. calyces has contributed to its 
widespread use for various medical conditions 
[6–8]. Concerned by the growing popularity of 
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stress conditions, i.e., oxidation, dry heat treatment, photodegradation, and hydrolysis 
under different pH. The method was validated according to International Council for 
Harmonisation guidelines.
Results: Peaks of products formed were well resolved with different Rf values. The linear 
regression data for the calibration plots showed good linear relationship with r2 = 0.9912 
in the concentration range of 2–4 µg/ml. The mean value slope and intercept were 
−531.72 and 8,040.22, respectively.
Conclusion: A rapid, simple, accurate, and specific HPTLC method for determination of 
ascorbic acid in H. sabdariffa L. preparations was developed and validated. In addition, 
this method separated all the degradants from stress conditions showing that it is a 
stability indicating method. The developed method could now be used in quality control 
of H. sabdariffa herb products.

ARTICLE HISTORY

Received December 11, 2018
Accepted February 25, 2019
Published March 28, 2019

KEYWORDS

Ascorbic acid; 
chromatography; Hibiscus 
sabdariffa; quality control



www.jocmr.com	 51

Method development study

using H. sabdariffa L. and the known unstable 
nature of vitamin C in aqueous solution, as well as 
the economic status of H. sabdariffa L. users, the 
need for a simple and affordable method that could 
clearly indicate stability of ascorbic acid in various 
H. sabdariffa L. products was felt.

Many analytical techniques have been suggested 
for the detection of ascorbic acid in varieties of 
samples, including sensors and biosensors [9,10]. 
Hyphenated instruments consisting of flow injec-
tion analysis [11–13] and high-performance liquid 
chromatography (HPLC) [14,15]. However, these 
methods are time-consuming, costly, and need spe-
cial training to operate them.

High-performance thin layer chromatography 
(HPTLC) has become a routine analysis technique 
due to advantages of low operating cost, high sam-
ple throughput, and need for minimum sample 
clean up. The major advantage of HPTLC is that sev-
eral samples could be run simultaneously using a 
small quantity of mobile phase unlike HPLC, thus 
lowering analysis time and cost per analysis.

The aim of the present work was to develop an 
accurate, specific, repeatable, and stability-indicating 
HPTLC method for the determination of ascorbic acid 
in presence of their degradation products for assess-
ment of stability of the ascorbic acid in H. sabdariffa 
products. The proposed method was validated as per 
the International Council for Harmonisation of tech-
nical requirements for pharmaceuticals for human 
use (ICH) guidelines [16].

Materials and Methods

Chemicals and reagents

Standard ascorbic acid was obtained as a gift from 
Zenufa laboratories Ltd (Tanzania). Methanol, ethyl 
acetate, toluene, acetone, and acetic acid (glacial) 
solvents were of analytical grade obtained from 
Carlo Erba Reagents (Italy). In this experiment, dis-
tilled water used was in-house prepared.

Plant materials

Calyces of H. sabdariffa L. (Malvaceae) were col-
lected from local farms in Dodoma in March 2014. 
Botanical identification was done by a plant taxon-
omist and a voucher specimen number 4992 was 
deposited at the herbarium in the botany depart-
ment at University of Dar es Salaam, Tanzania. The 
plant name has been checked with www.theplant-
list.org to verify its botanical data during identifica-
tion. The calyces were then sun-dried and inspected 

for any extraneous matter prior to extraction 
process.

Preparation of aqueous extract (juice)

Aqueous extract was prepared based on the opti-
mized extraction parameters for both iron and 
ascorbic acid as detailed elsewhere [17].

Instrumentation

The experiment used HPTLC Camag Linomat V 
applicator (Muttenz, Switzerland), a Camag trough 
chamber, Camag TLC scanner III, Wincats (version 
1.4.3) software as data integrator, and a Hamilton 
syringe (Switzerland) of 100 µl capacity. The TLC 
plates used for chromatographic sample separa-
tions (20 cm × 10 cm) were pre-coated with silica 
gel 60 F254 (Merck, Darmstadt, Germany).

Stock standard solution (1 mg/ml)

Twenty-five milligrams of ascorbic acid was 
weighed into 25 ml volumetric flask. The volume 
was made up to the mark with 50% v/v methanol 
solution. The flask was closed and shaken well to 
dissolve all ascorbic acid. It was then labeled ascor-
bic acid stock standard solution.

Working standard solution (0.5 mg/ml)

Five milliliters of the stock solution was pipetted 
into 10 ml volumetric flask. The volume was made 
up to the mark with 50% v/v methanol solution. 
The flask was closed and then labeled ascorbic acid 
working standard solution.

Preparation of sample

Five milliliters of standardized H. sabdariffa juice 
was placed in 10 ml volumetric flask and made up 
the volume with 50% v/v methanol. Sonicated for 
5 minutes and filtered through Whatmann filter 
paper No. 1.

Preparation of mobile phase and developing tank

Mobile phase used was acetone:toluene:water:gla-
cial acetic acid (26:4:4:1). About 26 ml of acetone, 
4 ml of toluene, 4 ml of water, and 1 ml of glacial 
acetic acid were measured using a measuring cyl-
inder and poured into a 50 ml volumetric flask. The 
flask was then closed and shaken well to ensure 
thorough mixing.

Developing tank saturation was done by cutting 
a filter paper and fitting into one side of the devel-
oping tank. Then, the mobile phase was poured 
into the developing tank by wetting the whole filter 
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paper and the lid was closed immediately. The tank 
was then left for 25 minutes to saturate before 
developing.

Challenging tests

The stress degradation studies including hydro-
lytic in both acidic and alkali medium, photolytic, 
oxidative, and dry heat induced studies were per-
formed for active ascorbic acid and standardized 
H. sabdariffa juice as per ICH guidelines [16]. A 
stock solution containing 5 mg ascorbic acid in 10 
ml methanol was prepared for forced degradation 
to indicate the stability indicating property and 
specificity of the proposed method. In all degrada-
tion studies, 2,500 ng per spot was applied in five 
replicates.

Method validation

Precision

Repeatability and intermediate precision were per-
formed by independently weighing six replicate 
samples powder equivalent to 0.5 mg/ml ascorbic 
acid concentration that corresponded to 100%. 
Intermediate precision was done using two analysts 
on different days. Weighing scale was calibrated 
before using, sample preparation and dilutions to 
the corresponding concentrations were monitored. 
The mean, standard deviation, and percentage rel-
ative standard deviation (%rsd) of peak responses 
were evaluated. The limit of %rsd of <2% for 
repeatability and <2% for intermediate precision 
was considered as acceptable limits.

Specificity

Specificity was evaluated by spiking standard ascor-
bic acid into H. sabdariffa juice to examine possible 
interference with the analyte peaks during chro-
matographic run. The method was to be accepted if 
no interference was observed between analytes and 
solvents densitograms. Limit of detection (LOD) and 
limit of quantitation (LOQ) were also calculated.

Linearity and range

Preparations were made by weighing 50 mg of 
ascorbic acid into a 50 ml volumetric flask to obtain 
a stock solution. From the stock solution, serial 
dilutions were prepared to obtain five levels that 
had 80%, 90%, 100%, 110%, and 120%. This was 
achieved by accurately measuring separately 4, 4.5, 
5, 5.5, and 6 ml of the stock solution into a 10 ml 
volumetric flask. Concentrations were spotted as 

2,000–3,000 ng/spot. Calibration curves plot of 
peak responses versus concentration was made. 
The procedure was repeated for three consecutive 
days. Analysis of variance test was performed to 
test fitness of the calibration model.

Accuracy

Accuracy was evaluated using standard addition 
recovery method by spiking ascorbic acid into H. 
sabdariffa juice. Three solutions of the controls 
were prepared at each level of the concentration at 
80%, 100%, and 120% by independently weighing 
each analyte in triplicate.

Robustness

Robustness of the method was done by deliber-
ate varying parameters such as saturation time, 
mobile phase composition, and developing cham-
bers. Except for reagent and developing tank, other 
parameters were varied in a range of ±5% and the 
test was observed for change in Rf   .

Results and Discussion

Stability-indicating HPTLC studies of the samples 
obtained during stress testing of ascorbic acid 
under different conditions using acetone:tolu-
ene:water:glacial acetic acid (26:4:4:1 v/v) as the 
mobile phase are presented below. Figure 1 shows 
the chromatogram of pure ascorbic acid (Rf value 
0.49). The mobile phase so developed achieved 
good resolution of ascorbic acid. Identification of 
ascorbic acid from H. sabdariffa juice was done by 
comparing chromatogram of standard with that of 
juice using the established optimized chromato-
graphic conditions (Table 1).

Acid-induced degradation

Acid degradation studies showed the presence of 
one extra peak other than that of ascorbic acid, 
which shows its peak at Rf value 0.49 (Fig. 2). 
The extra peak could represent the formation of 
degraded product.

Base-induced degradation

The ascorbic acid was also found to undergo alka-
line degradation. The reaction in 0.1 mol sodium 
hydroxide showed presence of one peak at different 
Rf value 0.54 than that of ascorbic acid (Fig. 3). The 
extra peak confirm the formation of degradation 
product.
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Hydrogen peroxide-induced degradation

Ascorbic acid was highly degraded in 3% hydrogen 
peroxide at room temperature. Hydrogen perox-
ide-induced degradation showed two extra peaks 
(Fig. 4).

Linearity

Calibration plot shown in Figure 5 indicates that the 
response was linear function of concentration in the 
range of 2–4 µg for ascorbic acid. The correlation 
coefficient, intercept, and the slope for ascorbic acid 
were 0.99119, 770.353, and −5331.72, respectively. 

Table 1.  Optimized chromatographic conditions.

Parameter Condition

Mobile phase Acetone:toluene:water:glacial acetic acid (26:4:4:1) v/v

TLC plate TLC (20 × 10) cm, silica gel 60 F 254

Diluent Methanol 50%

Saturation time 25 minutes

Developing time 7–10 minutes

Applicator Linomat 5, a semi-auto sampler applicator

Solvent front position 7 cm

Detector Densitometry

Detection wavelength 269 nm

Temperature 24°C–30°C

Relative humidity 34%–55%

Application volume 5 µl

Developing tank internal parameters (20 × 10) cm

Band length 6 mm

Slit dimension 6.00 × 0.45 mm

Syringe volume 100 µl

Figure 1. The HPTCL chromatogram of pure ascorbic acid.
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Since the calibration curve is linear, the slope rep-
resents a measure of sensitivity; how much the sig-
nal changes for a change in concentration. A steeper 
line with a larger slope obtained indicates a more 
sensitive measurement.

Precision 

The peak area was measured in triplicates for inter-
day and intra-day. The results showed that %RSD 
was <2%, indicating the acceptable precision of the 
method (Table 2).

Figure 2. The HPTCL chromatogram of acid degraded ascorbic acid 
(0.1 M HCL).

Figure 3. The HPTLC chromatogram of base degraded ascorbic acid 
(0.1 N NaOH).
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The results of LOD and LOQ showed that the 
method so developed is sensitive (Table 2). It was 
observed that the method was able to separate 
all degradants and was not interfered with other 
constituents in the H. sabdariffa juice. Hence, the 
method was specific. However, it is worth noting 
that, in the presence of 3% hydrogen peroxide, 
ascorbic acid undergoes complete degradation.

Robustness

When changes were made on saturation time and 
development tank, there was a slight change of Rf 

value. The small change observed could indicate the 
robustness of the method developed. 

Conclusion

The developed HPTLC technique is precise, spe-
cific, accurate, and stability-indicating. The analysis 
proved that the method is suitable for the analysis 
of ascorbic acid as pure drug and in H. sabdariffa 
L. aqueous extract (juice) without any interference 
from the excipients. Because the method separates 
the drug from its degradation products, it can be 

Figure 4. The HPTLC chromatogram of 3% hydrogen peroxide 
degraded ascorbic acid.

Figure 5. Calibration curve.
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used as a stability-indicating method. Therefore, it 
is proposed for the analysis of ascorbic acid from 
H. sabdariffa L. in presence of degraded products of 
samples obtained during processing.
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Introduction

A loop diuretic refers to any substance that can 
increase urinary excretion of NaCl, K+, and Ca2+ as 
well as causes reduced ability to concentrate and 
dilute urine [1]. A natriuretic, on the other hand, is 
any substance that promotes sodium excretion by 
the kidney [2,3]. Both loop diuresis and natriuresis 
result in increased volume of urine production due 
to inability of the kidney to concentrate urine [4–6].

Under apparently normal health condition, 
the glomerular filtration barrier (GFB) of the kid-
ney provides efficient resistance to the passage 
of plasma protein into the Bowman’s space [7,8]. 

Although some trace amounts of plasma protein 
can be detected in the urine under physiological 
conditions [7], the appearance of urine protein in 
large amount (proteinuria) is an important index 
of kidney injury or disease [7–9]. This makes pro-
teinuria a health condition of clinical relevance. 
In humans, as determined by the integrity of the 
GFB, proteinuria can either be physiological or 
pathological [8]. While pathological proteinuria is 
associated with defective GFB, physiological pro-
teinuria is associated with some conditions of the 
biological system such as ingestion of protein-rich 
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Aim: This study investigated the effects of oral kolaviron administration on proteinuria 
in Wistar rats.
Methods: The study used 20 Wistar rats that were divided into four groups of five rats 
each. Group 1 orally received 2 ml/kg of propylene glycol, for 30 consecutive days before 
they were sacrificed. Groups 2, 3, and 4 received graded doses of kolaviron at 100, 
200, and 400 mg/kg (p.o.), respectively, for 30 consecutive days before they were also 
sacrificed.
Results: Graded doses of kolaviron (100, 200, and 400 mg/kg p.o.) significantly lowered 
urine total protein and urine total protein–creatinine ratio with >80% reduction when 
compared with the control. However, creatinine clearance was significantly increased, 
while the fractional excretions of Na+ and urea were significantly lowered. While plasma 
electrolytes were normal, the urinary excretion of Na+, K+, and Cl− were significantly 
increased in the kolaviron-treated groups. Urine output of the treated rats was signifi-
cantly higher than that of the control without increase in both plasma and urine glu-
cose level. Renal function biomarkers (creatinine and urea) of the rats indicated a kolavi-
ron-enhanced improvement of renal function with an associated increase in their urine 
excretion. Micrographic evidence showed no apparent distortion of the kidney histoar-
chitecture following kolaviron administration to the rats.
Conclusion: This study concluded that kolaviron mitigated proteinuria and potentiated 
loop diuresis in Wistar rats, a pharmacological benefit that can be utilized for the man-
agement or treatment of nephropathic conditions with associated proteinuria.
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diet, vigorous exercise, pregnancy, hypoxia, fever, 
and posture [10]. Normally, unlike pathological 
proteinuria, physiological proteinuria is abated as 
these biological conditions are reversed or normal-
ized. Contrariwise, in the absence of these biologi-
cal conditions, apparently normal Wistar rats tend 
to excrete large amount of protein in their urine 
[8,11,12]. The experimental evaluation of this para-
dox in Wistar rats can point toward better prognos-
tic and therapeutic approach against the life-threat-
ening effects of proteinuria, an increasing incidence 
that is becoming a world health problem.

Garcinia kola seed, a species of flowering plant 
in the Clusiaceae family, is often called “bitter kola” 
because of its bitter taste. It contains an active phy-
tochemical constituent “kolaviron” [13,14] (Fig. 
1), which is an important biflavonoid existing as 
GB1, GB2, and kolaflavanone in the ratio 2:2:1 
[13]. Kolaviron has been reported in the litera-
ture to exert therapeutic effects, basically, through 
anti-genotoxic [15], anti-inflammatory, [16] and 
antioxidant [17,18] mechanisms. Despite available 
literature on its vast medicinal benefits, this is the 
first (scientific) report on its effects in a model of 
proteinuria.

Materials and Methods

Biochemical kits, chemicals, and metabolic cage

The kits for the assay of renal function biomarkers 
were purchased from Randox Lab. Ltd. (UK), while 
those required for electrolyte assays were purchased 
from TECO diagnostics company, Lakeview Avenue 
(CA, USA). The procedures for these assays were car-
ried out according to the manufacturer’s manual.

The chemicals used (n-hexane, methanol, and 
chloroform) for the isolation of kolaviron from 
Garcinia kola seeds were of analytical grade, avail-
able commercially. Propylene glycol (the vehicle 
used for kolaviron) was procured from Biovision 
(CA, USA).

The metabolic cages were fabricated by the 
Central Technological Laboratory and Workshop of 
the Obafemi Awolowo University, Ile-Ife, Osun State, 
Nigeria [8,19].

Plant material and isolation of kolaviron

The seeds of Garcinia kola were purchased from 
a commercial vendor at Oja in Ikere Ekiti, Nigeria. 
This was, thereafter, certified by a Taxonomist in 
the Department of Botany, OAU, Ile-Ife with the 
voucher number IFE-17540. Kolaviron was iso-
lated as described by the method of Farombi et al. 
[14], providing 96% purity of the isolated kolavi-
ron. Briefly, Garcinia kola seeds were sliced, air-
dried, and pulverized. Thereafter, the pulverized 
seeds were defatted using n-hexane in a Soxhlet 
extractor for 24 hours. The resulting dried marc 
was repacked and further concentrated using meth-
anol. Thereafter, the concentrated methanol extract 
was fractionated using chloroform and the result-
ing yield was a golden yellow semi-solid substance 
called kolaviron.

Stock solutions of kolaviron

The adopted doses of kolaviron, as used in this 
study, were guided by its established oral LD50. 
Kolaviron has an oral LD50 > 5,000 mg/kg [20]. The 
doses of the test-compound (kolaviron) were taken 
to be ≤10% of its LD50 [19,21–23]. Therefore, 
graded doses of kolaviron at 100, 200, and 400 mg/
kg (p.o.) were adopted for this study.

The stock solution for each dose was prepared 
such that each rat received 0.2 ml of the solution 
per 100-g body weight. This was aimed at prevent-
ing any possible inherent adverse effect(s) of fluid 
overload. Therefore, the stock solutions for 100, 
200, and 400 mg/kg of kolaviron were prepared by 

Figure 1. The chemical structure of the kolaviron.



60	 J Complement Med Res • 2019 • Vol 10 • Issue 1

Quadri Kunle Alabi, Imafidon Christian Eseigbe, Akomolafe Rufus Ojo

dissolving 1, 2, and 4 g of kolaviron, respectively, 
each in 20 ml of propylene glycol.

Experimental protocol and animal management

The experimental protocol was made to comply 
with the NIH Guidelines for the care and use of 
Laboratory Animals [24] and approved by local 
Institutional Research Committee.

This study recruited 20 male Wistar rats, weigh-
ing 120–150 g. The study was carried out in the 
Animal Holdings Unit of the College of Health 
Sciences, OAU, Ile-Ife, where the animals were pur-
chased. Each rat, housed in a separate metabolic 
cage, was allowed ad libitum access to standard lab-
oratory rat feed under natural light and dark cycle. 
The rats were divided into four groups of five rats 
each. Group 1 orally received 2 ml/kg of propylene 
glycol for 30 consecutive days before they were sac-
rificed. Groups 2, 3, and 4 received graded doses of 
kolaviron at 100, 200, and 400 mg/kg (p.o.), respec-
tively, for 30 consecutive days before they were also 
sacrificed. The rats were euthanized under ketamine 
anesthesia (60 mg/kg i.m.) and their blood samples 
were collected by cardiac puncture into separate 
lithium heparinized bottles. Thereafter, the blood 
samples were spinned at 4,000 rpm for 15 min-
utes using a cold centrifuge (Model 8881, Centrium 
Scientific) at −4°C. The plasma for each sample was 
decanted into separate plain (universal) bottles 
with the aid of sterile syringes. Each excised kidney 
was weighed and fixed in 10% formal-saline solu-
tion for histological examination using Hematoxylin 
and Eosin (H&E) staining technique.

Measurement of body weight, percentage weight 
change, kidney weight, and relative kidney weight

The body weight of each rat was measured weekly 
using Hanson digital weighing balance (Hanson, 
China), while the organ weight (at the point of sacri-
fice) was determined with the aid of Camry sensitive 
weighing balance (Camry, China). The following for-
mulae were used to determine the percentage weight 
change and relative kidney weight [19,21,25]:

Percentage Weight Change(%)

= (Weight of left kidney + Weight of right kidney)g
Initial body weight (g)

100×

and [19,23]

RelativeKidney Weight (%)

= (Weight of left kidney + Weight of right kidney)g
Final body weight (g)

100×

Measurement of percentage changes in food con-
sumption, water intake, and urine volume

Using metabolic cages, the food consumption, water 
intake, and urine volume for each rat were deter-
mined. While food consumption was determined 
with the aid of a weighing balance (Hanson, China), 
both water intake and urine volume were read off 
directly in a measuring cylinder. However, an insu-
lin syringe was used to measure urine samples that 
were less than 1 ml [19].

×

Percentagechanges in food consumption, water
intakeand urine volume(%)

=
( - Initial amount

(Baseline)
100

Final amount
at the end of the study)

Initial amount
(Baseline)

Assay for electrolytes, renal function biomarkers, 
and determination of creatinine clearance.

TECO standard diagnostic kits were used to assay 
for both plasma and urine level of Na+, K+, and Cl−, 
while Randox standard laboratory kits were used to 
determine both plasma and urine level of creatinine, 
urea, and glucose. The protocols for these assays 
were carried out according to the manufacturer’s 
instructions. However, the level of total protein was 
determined as described by Lowry et al. [26].

Creatinine clearance was determined by the fol-
lowing conventional formula:

Ucv
Pc

Creatinine clearance(ml /minute)=

where Uc  = �concentration of creatinine in the urine;
	 V  = urine flow rate = �urine volume/time 

(minute); and
	 Pc  = �concentration of creatinine in the 

plasma [8,19].
Note: Urine flow rate was determined by divid-

ing the amount of urine collected over a 24-hour 
period (before the rats were euthanized) by the 
time taken to collect such an amount (24 hours = 
1,440 minutes).

Determination of fractional excretion of Na+ (FENa
+) 

and fractional excretion of urea (FEurea)

Both FENa
+ and FEurea were determined by the fol-

lowing standard formulae:

Fractional excretion of sodium(%)= UNa PCr
PNa UCr

100×
×

×
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where UNa = Urine sodium level, PNa = plasma 
sodium level, UCr = urine creatinine concentration, 
and PCr = plasma creatinine concentration [27,28].

×
×

×U
P

Fractional excretion of urea(%)= urea PCr
urea UCr

100

where Uurea = urine urea concentration, Purea = 
plasma urea concentration, PCr = plasma creatinine 
concentration, and UCr = urine creatinine concen-
tration [27].

Assessment of urine total protein and urine total 
protein–creatinine ratio

The urine total protein of the rats was determined 
using laboratory protocol as described by Lowry  
et al. [26].

For the conversion of S.I. units from dl/ml to 
mg/g in the determination of urine total protein–
creatinine ratio, the following system of conversion 
was used [8]:

1 dl = 100g.

Histological examination

Each excised kidney was fixed in 10% formal-saline 
solution. This was, thereafter, dehydrated in graded 
alcohol before embedding in paraffin wax. About 
6–8 µm sections were stained with H&E technique 
for histological examination using a Leica DM 750 
camera microscope at ×400 magnification.

Statistical analysis

Data were expressed as mean ± standard error of 
mean (SEM), analyzed using one-way analysis of 
variance and, thereafter, subjected to Student’s 
Newman Keuls post-hoc test at a level of significance 
p < 0.05. The statistical package used was graph pad 
prism 5.03 (Graph Pad Software Inc., CA, USA).

Results

Effects of kolaviron on percentage weight change 
and relative kidney weight of Wistar rats

Following oral kolaviron administration, the per-
centage weight change (PWC) was significantly 
higher in the kolaviron-treated groups 2, 3, and 4 
when compared with the control (group 1) (p < 
0.0001). However, group 4 (400 mg/kg) showed 
the least PWC, while group 3 (200 mg/kg) showed 
the highest PWC when comparisons were made 
between the kolaviron-treated groups (p < 0.05) 
(Fig. 2).

At the end of the study, no significant difference 
was recorded in the relative kidney weight of the 
kolaviron-treated groups when compared with the 
control (p > 0.05). The same is true when compar-
isons were made between the kolaviron-treated 
groups (p > 0.05) (Fig. 3).

Figure 2. Effects of kolaviron on food consumption, body weight, water intake, 
and urine output of Wistar rats. Each bar represents mean ± SEM. aSignificantly dif-
ferent from group 1 (control) at p < 0.05; bsignificantly different from group 2 (100 
mg/kg kolaviron) at p < 0.05; and csignificantly different from group 3 (200 mg/kg 
kolaviron) at p < 0.05.
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Effects of kolaviron on percentage change in food 
consumption, percentage change in water intake, 
and percentage change in urine volume of Wistar 
rats

Oral kolaviron administration was associated with a 
significantly higher percentage change in food con-
sumption (PCFC) in the kolaviron-treated groups 
when compared with the control (p < 0.05). While 
group 4 (highest dose) showed the least PCFC, the 
medium dose (group 3) showed the highest PCFC, 
with a significant difference (non-dose dependent) 
when comparisons were made between the kolavi-
ron-treated groups (p < 0.05) (Fig. 2).

Although no significant difference in percentage 
change in water intake (PCWI) was shown between 
the kolaviron-treated groups (p > 0.05), they had a 
significantly higher PCWI when compared with the 
control (p < 0.05) (Fig. 2).

The percentage change in urine volume (PCUV) 
of the kolaviron-treated groups was significantly 
higher when compared with the control (p < 0.05). 
The highest PCUV was expressed in the group 
2 (medium dose), while group 4 (highest dose) 
showed the least PCUV (p < 0.05) (Fig. 2).

Effects of kolaviron on plasma and urine concentra-
tion of creatinine (mg/dl), urea [(plasma = mg/dl; 
urine = g/l)], and glucose (mg/dl) of Wistar rats

A significantly lowered plasma concentration of cre-
atinine was associated with oral kolaviron adminis-
tration in the kolaviron-treated groups when com-
pared with the control (p < 0.05). However, group 2 
(medium dose) showed the most lowered plasma 
creatinine concentration, while group 4 (high-
est dose) had the least lowered plasma creatinine 
level when comparisons were made between the 

kolaviron-treated groups (p < 0.05). This record is 
consistent with that of plasma glucose concentra-
tion (p < 0.05) (Table 1).

The plasma urea concentration was signifi-
cantly lowered only in groups 3 and 4 when com-
pared with the control (p < 0.05). However, group 
4 (highest dose) had the highest plasma urea con-
centration when compared with both groups 1 and 
2 (lowest and medium dose, respectively) (p < 0.05) 
(Table 1).

The urine creatinine concentration of the kolavi-
ron-treated groups was significantly higher, follow-
ing oral kolaviron administration, when compared 
with the control (p < 0.05). However, the medium 
dose group had the most significant urine creati-
nine concentration, with the highest dose having 
the least increase in urine creatinine concentration 
when comparisons were made between the treated 
groups (p < 0.05) (Table 1).

While no significant difference was recorded 
in the urine urea concentration of the rats when 
comparisons were made both against the control 
group and between the kolaviron-treated groups (p 
> 0.05), the urine glucose level of the rats was sig-
nificantly lowered in the treated groups 3 (medium 
dose) when compared with the control (p < 0.05). 
Oral kolaviron administration was associated with 
a non-significant decrease in the urine glucose con-
centration of groups 2 and 4 when compared with 
the control (p > 0.05) (Table 1).

Effects of kolaviron on plasma and urine level of Na+ 
(mmol/l), K+ (mmol/l), and Cl− (mmol/l) of Wistar 
rats

Oral kolaviron administration was associated 
with no significant difference in the plasma level 
of Na+, K+, and Cl− when comparisons were made 
both against the control and between the kolavi-
ron-treated groups (p > 0.05) (Table 2).

On the other hand, both urine Na+ and Cl− levels 
were significantly higher in the kolaviron-treated 
groups 2 and 3 when compared with the control 
(p < 0.05). No significant difference in urine K+ was 
recorded in group 3 (medium dose) when com-
pared with the control (p > 0.05) (Table 2).

Effects of kolaviron on creatinine clearance (×10−3 
ml/minute), fractional excretion of sodium (%), and 
fractional excretion of urea (%) of Wistar rats

While the kolaviron-treated groups 2 and 4 showed 
a non-significant elevation of creatinine clearance 
(p > 0.05), this was significantly higher in group 3 

Figure 3. Effects of kolaviron on the relative kidney 
weight of Wistar rats. Each bar represents mean ±  
standard error of mean.
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(medium dose of kolaviron) when compared with 
the control (p < 0.05). However, no significant differ-
ence in creatinine clearance was recorded between 
the kolaviron-treated groups (p > 0.05) (Table 3).

The FENa
+ was significantly lowered in the kolavi-

ron-treated groups 2 and 3 when compared with the 
control (p < 0.05). Between the kolaviron-treated 
groups, group 3 (medium dose) expressed the 
highest decrease in FENa

+, while group 4 (highest 
dose) showed the least decrease in FENa

+ (p < 0.05)  
(Table 3).

There was a significantly lower FEurea in the 
kolaviron-treated groups 2, 3, and 4 when com-
pared with the control (p < 0.05). However, group 
3 (medium dose) expressed the highest decrease 
in FEurea, while group 4 (highest dose) showed 
the least decrease in FEurea when comparisons 

were made between the kolaviron-treated groups  
(p < 0.05) (Table 3).

Effects of kolaviron on urine total protein (mg/ml) 
and urine total protein–creatinine ratio (mg/g) of 
Wistar rats

The kolaviron-treated groups 2, 3, and 4 had a sig-
nificantly lowered urine total protein concentration 
when compared with the control (p < 0.0001). The 
percentage difference in urine total protein lev-
els was a decrease >80% in the kolaviron-treated 
groups when compared with the control (Fig. 4).

The urine total protein–creatinine ratio was sig-
nificantly lowered in the kolaviron-treated groups 
2, 3, and 4 when compared with the control (p < 
0.0001). Also, the percentage difference in urine 
total protein–creatinine ratio in the treated rats 

Table 1.  Effects of kolaviron on renal function biomarkers of Wistar rats.

Plasma concentration Urine concentration

Groups (n = 5) Creatinine (mg/dl) Urea (mg/dl) Glucose (mg/dl) Creatinine (mg/dl) Urea (g/l) Glucose (mg/dl)

[1] Control 0.76 ± 0.07 66.91 ± 6.92 92.06 ± 11.24 21.30 ± 3.95 212.50 ± 25.14 21.58 ± 2.00

[2] 100 mg/kg KOVI 0.36 ± 0.03a 54.57 ± 3.14 70.79 ± 5.07a 49.30 ± 5.29a 201.50 ± 19.91 16.79 ± 1.14

[3] 200 mg/kg KOVI 0.24 ± 0.08a 45.34 ± 6.90a 62.20 ± 4.53a 55.95 ± 6.01a 218.10 ± 16.14 14.21 ± 1.00a

[4] 400 mg/kg KOVI 0.72 ± 0.04bc 75.25 ± 2.26bc 91.32 ± 3.81bc 23.20 ± 3.41bc 165.70 ± 22.19 20.24 ± 1.31c

Each value represents mean ± SEM.
aSignificantly different from control group at p < 0.05; bsignificantly different from 100 mg/kg KOVI group at p < 0.05; csignificantly 
different from 200 mg/kg KOVI group at p < 0.05.

Table 2.  Effects of kolaviron on electrolyte level in the plasma and urine of Wistar rats.

Plasma concentration Urine concentration

Groups (n = 5) Na+ (mmol/l) K+ (mmol/l) Cl- (mmol/l) Na+ (mmol/l) K+ (mmol/l) Cl- (mmol/l)

[1] Control 136.80 ± 0.80 4.23 ± 0.23 69.76 ± 2.83 123.20 ± 1.16 137.60 ± 2.36 123.20 ± 1.16

[2] 100 mg/kg KOVI 136.60 ± 1.03 4.06 ± 0.15 70.40 ± 3.19 147.40 ± 1.66a 147.60 ± 2.03a 147.40 ± 2.66a

[3] 200 mg/kg KOVI 135.00 ± 1.05 4.03 ± 0.10 68.98 ± 2.16 140.20 ± 1.83ab 136.00 ± 2.21b 140.20 ± 2.63ab

[4] 400 mg/kg KOVI 136.60 ± 1.04 4.52 ± 0.10 69.00 ± 2.77 151.00 ± 1.34bc 149.50 ± 2.05ac 151.00 ± 2.34bc

Each value represents mean ± SEM.
aSignificantly different from control group at p < 0.05; bsignificantly different from 100 mg/kg KOVI group at p < 0.05; and csignificantly 
different from 200 mg/kg KOVI group at p < 0.05.

Table 3.  Effects of kolaviron on creatinine clearance, fractional excretion of Na+ (FENa
+) and fractional excretion of urea 

(FEurea) in Wistar rats.

Groups (n = 5) Creatinine clearance ( x10-3ml/min) FENa
+(%) FEurea (%)

[1] Control 3.33 ± 0.50 3.21 ± 0.09 11.33 ± 0.25

[2] 100 mg/kg KOVI 4.20 ± 0.40 0.78 ± 0.07a 2.70 ± 0.15a

[3] 200 mg/kg KOVI 5.20 ± 0.50a 0.44 ± 0.06ab 2.06 ± 0.11ab

[4] 400 mg/kg KOVI 3.80 ± 0.30 3.43 ± 0.10bc 6.83 ± 0.19abc

Each value represents mean ± SEM.
aSignificantly different from control group at p < 0.05; bsignificantly different from 100 mg/kg KOVI group at p < 0.05; and csignificantly 
different from 200 mg/kg KOVI group at p < 0.05.
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was a decrease of >80% when compared with the 
control (Fig. 4).

Histological effects of kolaviron on the kidney of 
Wistar rats

The histological examination of the kidney showed 
that oral kolaviron administration was associated 
with apparently intact histoarchitecture. Generally, 
the micrographic evidence showed no apparent 
distortion of the kidney features (Fig. 5).

Discussion

This study determined the renal effects of oral kola-
viron administration in Wistar rats with physiolog-
ical proteinuria. This was aimed at assessing the 
pharmacological activity of kolaviron on protein-
uria using Wistar rat model. This was carried out by 
scientifically exploring the paradox of apparently 
healthy Wistar rats excreting protein in their urine. 
The study demonstrated that kolaviron mitigated 
proteinuria in Wistar rats. Generally, this biflavo-
noid (kolaviron) improved renal blood flow (char-
acterized by the creatinine clearance) as well as 
sustained or improved the kidney histoarchitecture 
as depicted by the micrographic evidence.

Since relative organ weight can be an important 
index of the toxic effects of a chemical compound 
even in the absence of any obvious macroscopic 
change(s) [29–31], the sustained relative kidney 
weight that was shown to be within physiologi-
cal range following oral kolaviron administration 
demonstrates an important health beneficial effect 
of this bioflavonoid in relation to kidney function.

The literature exists on the anti-diabetic poten-
tial of kolaviron [32,33]. This study, therefore, pro-
vides a supporting documentation of the hypogly-
cemic effect of this biflavonoid with its associated 
anti-glycosuric effect, thereby making it a potential 
therapeutic choice in the treatment or management 
of diabetes and hyperglycemic-related disorders.

The variations in the urine electrolyte levels 
that accompanied sustained plasma levels are 
indicative of a possible modulatory effect of kola-
viron on the renal tubulo-glomerular feedback sys-
tem. Although the sustenance of homeostatic level 
of plasma electrolytes can be partly attributed to 
the beneficial effects of kolaviron on feeding pat-
tern, this study suggests that kolaviron apparently 
caused a modulation of the tubulo-glomerular 
feedback mechanism by the “inhibition of Na+-K+-
2Cl− co-transporter in the macula densa to bring 
about reduced sensitivity (or insensitivity) of the 
juxtaglomerula apparatus to the circulating NaCl 
in the terminal end of the thick ascending limb” 
and (or) “inhibition of adenosine A1 receptors on 
the afferent arteriole, causing unresponsiveness 
to (possible available) adenosine, thereby promot-
ing afferent arteriolar vasodilatation.” Evidence 
of a possible enhanced afferent arteriolar vasodi-
latation was buttressed by increased renal blood 
flow that was characterized by creatinine clear-
ance. These mechanisms present kolaviron as a 
loop diuretic. These features were associated with 

Figure 5. Histological effects of kolaviron on the kidney 
of Wistar rats. G = glomerulus, P = proximal convoluted 
tubule, D = distal convoluted tubule, [1] = group 1, [2] 
= group 2, [3] = group 3, and [4] = group 4. Note: There 
was no apparent histological change in the kidney of the 
rats following graded doses (100, 200, and 400 mg/kg) 
of kolaviron administration.

Figure 4. Effects of kolaviron on urine total protein and 
urine total protein–creatinine ratio of Wistar rats. Each 
bar represents mean ± SEM. aSignificantly different from 
group 1 (control) at p < 0.05; bsignificantly different 
from group 2 (100 mg/kg kolaviron) at p < 0.05; and 
csignificantly different from group 3 (200 mg/kg kolavi-
ron) at p < 0.05.
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increased urine output, as demonstrated by this 
study. Furthermore, the natriuretic potential of 
kolaviron (associated increase in urine Na+ excre-
tion) makes it a potential therapeutic choice in the 
adjuvant therapy for hypernatremia and hyper-
tension which are usually associated with excess 
blood volume. Corroborating the suitability of this 
biflavonoid in adjuvant therapy for hypertension is 
its pharmacological activity of increased urine K+ 
excretion. Usually, the risk of developing hyperten-
sion increases with low urine K+ excretion [31,34].

A previous study, on Wistar rats, showed that 
increased urine protein excretion is directly pro-
portional to the size of the GFB as well as the spaces 
between them (pores/slit pores); a phenomenon 
that is sex-dependent [8]. This study, therefore, 
observed a possible modulatory role of kolaviron 
on the GFB to bring about minimal plasma protein 
filtration into the glomerular ultra-filtrate. Another 
possible mechanism for the observed kolaviron-in-
duced mitigation of proteinuria, subject to fur-
ther scientific verification, is reduced synthesis of 
plasma protein by the liver and or increased tubular 
reabsorption of protein from the glomerular ultra-
filtrate. Furthermore, since loss of negative charges 
around the glomerular basement membranes is also 
associated with the glomerular filtration of protein 
into the glomerular ultra-filtrate [30,35], there may 
have been a kolaviron-enhanced retention or accu-
mulation of negative charges around the basement 
membrane resulting in a consequent repelling of 
protein (which are also negatively charged) since 
like-charge repels. On the other hand, the lowered 
urine protein–creatinine ratio of the rats, a clini-
cal index for diagnosing non-benign proteinuria 
[36,37], as recorded in this study, points toward 
the fact that the biflavonoid potentiates sustenance 
of normal kidney homeostasis since a higher than 
normal urine protein–creatinine ratio represents a 
declining renal function [37].

The reduced level of both fractional excretion 
of sodium ion and urea (FENa

+ and FEurea, respec-
tively) is indicative of the pre-renal effects of kola-
viron, possibly on the modulation of urine protein 
excretion. Apparently, the reduced FENa

+ and FEurea 
were not consequences of decreased renal perfu-
sion, as shown by the kolaviron-enhanced increase 
in creatinine clearance (an index of increased renal 
blood flow), rather, it may have been a modulatory 
effect of this biflavonoid on the tubulo-glomeru-
lar feedback mechanism, as aforementioned. Since 
FEurea, unlike FENa

+, is dependent on passive forces 
and is less likely to be influenced by diuretic agents 

[38–40] or a potential diuretic agent such as the 
test-compound (kolaviron), the consistency in the 
pattern of these indices presents scientific facts that 
support the aforementioned proposed mechanism 
of reduced protein synthesis by the liver (pre-renal 
effect on the renal handling of substances) in an 
attempt to mitigate proteinuria.

Worthy of note is the fact that the highest dose 
of kolaviron (400 mg/kg) had the least pharmaco-
logical activity in almost all the assayed parameters. 
Apparently, this represents a note of caution indicat-
ing that high doses of kolaviron may be associated 
with derangement in renal function biomarkers, 
and possibly other biological indices, from physi-
ological ranges. A further scientific exploration of 
this biflavonoid’s mitigating effects on proteinuria 
is highly recommended. This should also consider 
its pharmacological activities in models of renal 
pathology. In additional, since this biflavonoid elic-
ited both mitigation of proteinuria and the poten-
tiation of loop diuresis, the relationship between 
these two pharmacological activities is worthy of 
further investigation to determine whether they are 
either dependent or independent variables in rela-
tion to renal homeostasis.

Conclusion

It was concluded that the kolaviron mitigated pro-
teinuria and potentiated loop diuresis in Wistar 
rats. These pharmacological effects present the 
extract as a potential choice in the adjuvant man-
agement or treatment of proteinuria-associated 
nephropathies.
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Introduction

Experiences are very valuable if they are based on 
clinical trials, and using this, the principal mech-
anism of diseases can be identified and on which 
new arrangements of screening, prevention, 

diagnosis, or treatment of can be used to cure 
the diseases [1–3]. Patients who have been deal-
ing with chronic diseases may prefer new treat-
ment programs in cases where Modern Western 
Medicine does not give satisfactory results [4–6]. 
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Epigenetic mechanisms, which cannot be explained by genotypic changes, but reveal 
the phenotype formation differences of genes, take part in the whole cellular process 
throughout our life. Recent advances in today’s rapidly evolving technology have shown 
that erroneous epigenetic regulations can contribute to serious biological consequences 
and diseases in human. Human is the smallest model of the universe with its memory, 
which is processed into DNA codes within the cell, which is the smallest building block. 
All the phenomena we see as causal relationships in the human body are a reflection of 
“balance and harmony” relationship. We can see the intersection point of the quadru-
plet body (human body, energy body, electrical body, and energy channels) as a homeo-
static system that produces continuous “balance and harmony” for the coordination of 
the inheritance DNA. As known, therapeutic approaches that are called as holistic or 
complementary medicine mainly target to the causes underlying basis of the diseases 
by using natural therapeutic agents and methods. Thus, it is primarily aimed to protect 
physiological mechanisms of the body. Also, such therapeutic methods allow medicine 
to avoid possible side effects of the modern therapeutic approaches. Probably, these 
are benefits of holistic or complementary medicine methods. On the other hand, many 
complementary and alternative medicine methods are commonly available, reasonable, 
and regularly used in many countries. And, these therapies are maintained by practi-
cal evidence on protection and efficacy. A growing amount of scientific clinical studies 
nowadays maintain the usage of definite these therapies. The Remember Regeneration 
Therapy Method (RTM) is a holistic medicine that describes the anatomical and phys-
iological aspects of physiopathological changes in quadruplet body structures (QBSs), 
which is unique treatment system where phytotherapy is at its center and integrated 
with traditional and complementary applications. In the RTM model, diseases are seen 
as the reflection of epigenetic changes in the phenotype resulting from the gene-envi-
ronment mismatch. The treatment strategy is based on the recovery of health by essen-
tially improving the deteriorating structures. Considering that many of the epigenetic 
changes that cause disease can potentially be reversed, it has been clinically observed 
that epigenetic changes and irregularities improved when appropriate treatment proto-
cols were applied, as in the RTM model. In conclusion, the main aim of this review is to 
introduce a new model of diagnosis and treatment to medical literature and to demon-
strate the efficacy of RTM, which has been characterized by clinical experience (nearly 
130,000 individuals suffering from several disorders) over a long period (approximately 
25 years) and the reviewing of previous scientific knowledge.
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It is more likely that these results are related to 
the philosophy of the modern medicine. Athought 
almost every disease include various and different 
pathological mechanism and structural problems, 
most of medications used in current treatment 
protocols target spesific symptoms and sign of the 
diseases. On the other words, this is to see a small 
piece of a picture rather than to see big picture. 
Perhaps, the most important problem of the mod-
ern medicine is this perception.

It is recognized that the environmental, cul-
tural, and financial factors currently influencing 
the world by consolidating with matters such as 
efficacy, quality of life, care, access to health care, 
cost-effective, and safety [7]. Considering the prog-
ress made in the science in the last century and 
particularly in biology, genetics, and epigenetics 
in the last two decades, it can be seen that many 
developments that were once imagined can be eas-
ily applied today.

Not only medicine will be used to heal disorders 
but also the features of a healthy human personality 
due to the quick development of biomedical inves-
tigations [8].

Environmental determinants such as air and 
water pollution, tobacco smoke, UV radiation, which 
trigger inflammation, are presumably the main rea-
son for cancer development by forming oncogenic 
mutations [9]. Understanding that chronic inflam-
mation is very important in many diseases leads to 
new horizons in treatments. Therefore, determin-
ing the interaction between the immune system 
and inflammation can help discovering how disease 
processes develop and how chronic inflammation is 
activated [10].

To date, approximately 80 autoimmune diseases 
(ADs), which present in the difficult and complex 
situations and of which underlying causes lead 
to intolerance by the immune system have been 
described, and these ADs have affected 5%–10% of 
the population [11]. It may be related to an irregu-
larity in the immune system, a special modification 
of an immune-related gene, or the irregular expres-
sion of isolated epitopes, or misfolded composition 
of endogenous or exogenous substance occurring 
in the cells. Therefore, that has guided to the intro-
duction of various hypotheses to describe the ADs 
in the medical literature (See the Reference #11 for 
review). As a result, the same systems might have a 
separate impact on the susceptibility in the periph-
ery, local environmental components (e.g., gut 
microbiota), and field of inflammation controlled 
on tissue regions in the ADs. ADs have common 

characteristics such as (i) appearing in in adult-
hood, (ii) genetic and epigenetic modifications, (iii) 
sex, (iv) relationship with infections, and (v) auto-
antibodies of non-organ-specific individuals [11].

In cardiovascular diseases accompanied by ath-
erosclerotic complications, the effect of oxidative 
stress (OS) caused by excessive nutrition, insulin 
resistance, impaired glucose tolerance (IGT), and 
diabetes has been demonstrated [12,13]. In one 
study, in addition to determining pathogenic issues 
facilitating the emergence of insulin resistance, it 
has been pointed out that the transition from insu-
lin resistance to diabetes enhances the cardiovas-
cular jeopardy status of prediabetic and diabetic 
people by IGT [14]. Therefore, the OS hypothesis 
can help us know how various curative medica-
tions capable of reducing OS can prevent or post-
pone the opening of diabetes and cardiovascular 
disease [14]. The ADs correlated with psoriasis 
frequently have one alike cellular response model, 
indicating that primary signal pathways may play 
a role in the knowledge of every autoimmune reply. 
Although a large number of large genome-wide 
association studies exist, an exact causal locus for 
psoriasis or other ADs still remain unknown [15]. 
In recent years, clinical and scientific evidence from 
the therapeutic approaches to intestinal dysbiosis 
in inflammatory bowel diseases has strengthened 
the views of complementary and alternative medi-
cine (CAM). New scientific researchers have shown 
that sensitive and new generation CAM strategies 
for the treatment of specific disease conditions 
will gain great advantages with improvements in 
research technologies [16].

Today, a number of CAM practices such as acu-
puncture, massage, light therapy, etc. have achieved 
quite satisfactory results in the treatment of 
patients. For example, the efficacy of acupunc-
ture on traditional therapy for pain relief has been 
described by various clinical trials [17,18].

Although these metaphysical definitions are 
made while explaining the positive results from the 
pathophysiological point of view, the applications 
are officially legitimized in the whole world under 
the name of complementary and integrative med-
icine after long and troublesome years. However, 
it is more appropriate to explain the success of 
these treatments with epigenetic mechanisms by 
new developments in science, because there are 
no specific molecular and pathophysiologic target 
for these therapeutic approaches. Also, in these 
treatment approaches, the philosophy of holistic 
can make the adaptation of the body to new state 
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and curing the diseases resulting from the internal 
changes caused by factors and physiopathological 
processes.

Epigenetics is included in several natural cellu-
lar manners. In the human body, cells, tissues, and 
organs are modified by the “opening” or expression 
of certain gene groups, or the “closing” or suppres-
sion of other gene groups [19].

There are three methods within the cell that 
can interact with each other to silence the genes: 
DNA methylation, histone modifications, and RNA-
related silencing [20].

Briefly, the Remember Regeneration Therapy 
Method (RTM) is a holistic approach that includes 
the combination of several complementary and tra-
ditional medical methods. Diseases are recognized 
as the reflection of epigenetic changes occurring 
as a result of gene-environment disparity to the 
phenotype in the RTM model, and the treatment 
strategy is mainly based on the recovery of human 
health by improving the deteriorated structures 
and functions.

The primary aim of this review is to examine the 
efficacy of RTM, which has been characterized by 
clinical experience over a long period and presents 
a new model of diagnosis and treatment.

Physiological condition

The body is a whole, and it is never a machine 
functioning alone in accordance with the system 
it creates. The biological, histological, and physical 
‑structure of the human body is composed of living 
cells and extracellular materials, and there are a per-
fect network that provides connection and informa-
tion exchange between each other. Autonomously, 
the human body is able to work hard to believe by 
sending the signals that pass through our brain at a 
very high speed every day [21].

Today’s conception of medicine considers the 
body as a mechanical system that is independent 
of the mind and the spirit, which is not related to 
universal external factors. However, there are sci-
entific studies that prove the impact of universal 
and environmental factors such as air and water 
pollution, UV radiation, and chemical exposure on 
the general health of the body. Modern Western 
Medicine does not refuse the work of the evidence 
itself, but still prefer to stay away from them [22]. 
However, as our knowledge about human being 
increases, a different complex structure that 
maintains the body structure with the soul can be 
revealed.

Cell and DNA

The human body is physically composed of the same 
basic material. In nature, all living creatures are 
composed from cells, some of which are formed of a 
single living cell and termed single-cell organisms. 
Therefore, all components of our body are building 
blocks of different cells with chemical and structural 
properties. In humans, there are approximately 200 
various cell species and 20 various compositions 
or organelles [23]. DNA is a long chain molecule 
that performs an important function in our lives. 
The genetic structure of all organisms controls the 
information encoded in DNA strands. DNA basically 
performs a function in replication, gene expression, 
coding information, mutation, and recombination 
[24]. DNA is a constantly acting molecule; when a 
cell is ready to separate, it is transcribed and read 
to create molecules such as proteins to perform cell 
functions. DNA molecules in a unique human cell 
from one end to the other have a length of approx-
imately 2 m, and the human genome is about 3 bil-
lion base pairs [25].

Human body and quantum theory

According to the quantum theory, the substance is 
not consisted of fixed concrete molds but has a vari-
able structure that changes according to the actions 
taken from the meaning. Everything we see or per-
ceive in our environment and body is the images of 
the vibrations generated by the subatomic struc-
tures in the energy dimension [26]. According to this 
prediction, the structures that vibrate in the energy 
dimension are shaped as visual objects in the body 
dimension. The universal knowledge-dimensional, 
which is from the “Universal Information Center 
(UIC)” thought revealed by Quantum, is the univer-
sal energy field, the universal vibrations, and the 
universal polarization, all say that everything is a 
partnership. This partnership, from our cells to the 
great design in the universe, shows that the whole 
universe is fed from a common source of informa-
tion. As the visual formations depend on the energy 
signals, the transmission of the energy signals 
depends on the information under the signaliza-
tion. Our body is a tool for detecting environmental 
signals throughout life.

The soul is what the beings who have DNA need 
to have life. Humans provide bodily form and func-
tioning by transferring the information they have 
with universal knowledge to the body through their 
DNA [22].
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Pitfalls in modern medicine

Nobody can discuss the importance of evi-
dence-based medicine. It provides the allocation 
of informed determinations and limited resources 
to carefully measure the safety and effectiveness of 
the drugs and tools used to treat our patients. This 
practice continues to apply in dermatology as well 
as in other medical fields. In the evidence-based 
medicine (EBM), medical doctor’s private informa-
tion may be due to deliberate prejudices and the 
possibility of the emergence of a high degree of mis-
conduct to reduce or even prevent [27].

Nowadays, the fascinating modern medicine 
relies on a quite conservative scientific strategy for 
symptoms, diagnosis, and treatment. This modern 
medicine is so limited that it can clearly disregard 
any alternative treatment and all other therapeutic 
practices. Critical intensive care is based only on 
the therapeutic procedure when life is on a limited 
range. In our knowledge, 21st-century faith is solely 
a convicted medical program. At an increasing level, 
we expect a medical drug such as a magic wand that 
can cause health problems to dissolve without hav-
ing to alter the way we live [28].

EBM is often described as “conscious, open, and 
logical use of the best evidence currently avail-
able to decide on the responsibility of patients” 
[29]. EBM is not limited to randomized clinical tri-
als and meta-analysis. It includes following up the 
excellent exterior confirmation to explain the clin-
ical problems. We require to determine the correct 
cross-sectional investigations of presumed subjects 
with this clinically associated disease, not each 
randomized research [29]. It is hard to think that 
EBM can only encourage doctor–patient coopera-
tion. Nevertheless, EBM is not far from the effects of 
pharmaceutical manufacturing. Critics believe that, 
in contrast to expectations, EBM allows physicians 
to intervene in the direction of directing and man-
aging this relationship, in addition to improving 
doctor–patient cooperation. As the pharmaceutical 
business maintains its effectiveness on EBM, doc-
tors will have to be more alert to treatment deci-
sions by patients. In order to avoid such problems, 
doctors need to develop new ways of approaching 
and giving information to the patient [30]. Today, 
the EBM is not considered to be magnified in mod-
ern health services, because scientific interpreta-
tions, as an international health service model, are 
seen as the main way to be followed [31].

While the EBM-based curriculum is modifying 
medical training, evidence-based thought also led 

to a review of as well as nursing and health-related 
policies [32]. Most of the EBM questions naturally 
originate from medical fields. As well as, in a num-
ber of systematic questions about the production 
of robust guidelines when evidence is inadequate, 
they emphasize the devastating influences of mea-
sures at the regional level. In fact, the work is a kind 
of personal ability or art that can result in a much 
higher measure of subject responsibility which is 
permitted to mention personal competence and 
practice [32].

In order to overcome such problems, it is not 
mandatory to stay on the applications very much. 
However, there is a need to implement clear policies 
in order to make the best use of the common and 
relevant aspects of the work on medical matters. 
The versatile strategy to limited partners and their 
concerns is more logical than the policy of resolving 
the obstacle of clarity by minimizing expert inde-
pendence [32].

Complementary and alternative therapy methods

In the United States and Canada, more than 70% of 
people use the CAM method at least once in their 
lives [33–35], which is thought to spend billions of 
dollars in these treatments [36]. CAM is a common 
definition traditionally used for health practices 
that are not part of conventional medicine. In fact, 
in many cases, as evidence of efficacy and safety 
increases, these treatments are combined with tra-
ditional medicine. Thus, rather than the definition 
of alternative medicine, more recent terms such 
as CAM have been used. Complementary medicine 
can help improve the quality of life by reducing 
the symptoms of cancer, persistent pain, chronic 
fatigue, fibromyalgia, and similar symptoms of 
many patients (e.g., pain and anxiety) [37]. CAM 
has been described as an application of “different 
medical and healthcare interventions, applications, 
products or disciplines” which are not accepted as 
part of standard medicine. The National Center for 
Complementary and Complementary Integrative 
Health (NCCIH) located at the National Institutes of 
Health (NIH) describes as “complementary” when 
non-mainstream applications are used in conjunc-
tion with conventional medicine, and “alternative” 
when conventional medicine is replaced by “com-
plementary”, and “integrative” when conventional 
and complementary methods are combined with 
the practice and coordinated program [38]. In a 
study, it was stated that CAM guidelines, which 
received a good score from various evaluations, 
can be be evaluated mainly by patients and health 
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specialists regarding the application and outcomes 
of CAM therapies [39].

Nowadays, most people who apply non-main-
stream methods practice classical health service. 
However, instead of complementary and alter-
native, the word “functional medicine” is used. 
Integrative healthcare services frequently combine 
both conventional and complementary methods in 
an organized manner. The definition of health-care 
and wellness (usually mental, emotional, functional, 
spiritual, cultural characteristics) indicates a holis-
tic, patient-oriented procedure that completely 
treats a complete individual rather than a body 
system. The NCCIH, located at the NIH, supports 
the organization of research to improve consider-
ably critical scientific and public health care issues 
regarding Complementary and Integrative Health 
strategies. According to NCCIH data, more than 
100 million Americans spent $600 billion on com-
plementary health approaches. As indicated in the 
NCCIH’s Strategic Plan, research on chronic pain, 
which causes cost and productivity loss and insuffi-
cient conventional medicine, is the main focus [40].

A conversation involving the approval of the opin-
ions and choices of subjects and their relatives has 
the opportunity to develop the shared parts needed 
to improve healing. Supplies granted by NCCAM can 
support health personnel amplifies their informa-
tion and experience of CAM applications [41].

The use of CAM is actually quite common and 
varies from country to country. Rates of CAM 
application are 20%–40% in the United Kingdom 
[42,43]. It is stated that CAM is used by cancer 
patients around 20%–77% by Patient–Physician 
Conversation [44].

There is a notable interest for CAM applications 
in the world. The World Health Organization (WHO) 
has stated that in developing countries, several 
CAM applications have been in the primary health 
care (PHC) service and that has become more wide-
spread [6]. On the other hand, many economic and 
social reasons increase excited enthusiasm for CAM 
applications in industrially developed countries 
[6,45]. In a study, the main purpose for practicing 
the highest CAM methods among children with 
mental health concerns was found as the CAM’s 
complementary function to disorders administra-
tion (combined with conventional therapy) [46].

Epigenetics

New and outstanding discoveries in the science of 
biology and genetic science over the past 25 years 
have shown that inheritance has a whole new 

dimension beyond the genes, not in the structure of 
the DNA, but in the study of the genes that there have 
been significant changes in life. In this new dimen-
sion of inheritance called epigenetics, it has been 
shown that changes can be transferred to new gen-
erations [47,48]. In addition, it is not surprising to 
see that epigenetic mechanism (examples of epigen-
etic memory that use relevant mechanisms over dif-
ferent time scales: cellular memory, transcriptional 
memory, and transgenerational memory) provide 
all organisms to adjust to environmental differences 
on long-term measures even for generations and an 
organism modifies to any incentive [49].

Current information on the significance of epi-
genetics in diseases promises an important pros-
pect for epigenetic study. The performance of 
epigenetics in diseases has attracted more atten-
tion in describing complex diseases such as can-
cer, behavioral plasticity, and AD for a long time. 
Therefore, it has been hoped that the performance 
of the relationship of some epigenetic markers with 
special disorders may improve the instruments to 
be used in the diagnosis and prognosis of the dis-
ease [50]. The importance of epigenetic modifica-
tions in long-term memory performance has been 
demonstrated in the most extensive and compre-
hensive study on the significance of DNA methyl-
ation. Chromatin remodeling, histone modifica-
tions, and non-coding RNA mechanisms are other 
important changes. DNA methylation models are 
also known to produce an irregular representation 
of cancer-dependent genes [51]. In the future, the 
human epigenome project will solve the model of 
DNA methylation in various tissues and mediate the 
organization of gene composition is each chromatin 
or DNA, or both [52]. Consequently, it may be possi-
ble to identify the appearance forms of responsive 
genes sensitive to environmental effects, resulting 
in epigenetic characteristics for human disorders 
and environmental disclosure [53]. In addition, the 
hypothesis is proposed that hereditary epigenetic 
modifications in chromatin formation may perform 
a significant function in development. According to 
this pattern, an environmental incentive is capable 
of inducing hereditary chromatin changes, which 
may result in a highly particular, anticipated, and 
adaptive reply [54]. The significance of epigenetics 
in cancer is well known. And, it is expected that 
rapid developments will be experienced in this 
short time. Because of the progress in technology 
and new highly efficient systems has addressed 
reasonably to investigate the more extensive epi-
genetic manner even a single gene. Next-generation 
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sequencing methods provide the research of the 
DNA methylation mechanism situation of cells at 
the nucleotide level [55].

In light of today’s information, epigenetics, 
defined as the adjustable regulation of gene silenc-
ing and expression without changing the gene DNA, 
can link special genes relating various environmen-
tal determinants related to ADs [11]. In a review of 
ADs, many hypotheses were discussed, and what is 
defined as the “nucleolus hypothesis” of ADs, could 
give a description for the female bias, the engage-
ment of epigenetics, the source of most autoan-
tigens, and the existence of specific mechanisms 
that are appropriate in various relevant ADs [11]. 
Consequently, as researchers progress towards epi-
genetics to find explanations to AD inquiries, the 
nucleolus hypothesis continues to keep important 
matters to be discussed [56].

In summary, DNA methylation is an epigenetic 
variation of DNA which has a significant role in 
the regular organization of transcription, embry-
onic development, imprinting, and genome sta-
bility [57]. DNA methylation models are inter-
rupted in cancer, with genome- and gene-specific 
hypomethylation, and hypermethylation, pro-
ceedings happening concurrently in the similar 
product, respectively [57]. X inactivation is regu-
lated by a complicated genetic locus termed the 
X-chromosome and is marked in extra-embryonic 
tissues of eutherian animals [58]. An interesting 
feature of imprinted genes in which they frequently 
gather in massive chromosomal regions, increas-
ing the probability that gene- and domain-specific 
mechanisms manage imprinting [59]. On the other 
hand, the critical function of DNA methylation 
and the communication among different epigen-
etic administrative route not only contributes an 
understanding of cell differentiation, evolution, 
and functions related to the formation of diseases 
but also supports in the improvement of active 
stem cell-associated therapies and clinical benefi-
cial compound inhibitors [60].

In the future, the function of methylation in tran-
scriptional regulation, chromatin structure, DNA 
repair, and genome stability is expected to be the 
focal point of intensive and specific investigations 
in the area of DNA methylation in epigenetics. 
Thus, the characteristics of such communications 
are thought to shed light on the pathogenesis of 
disorders of methylation patterns and innovative 
therapeutic agents in cancer cells [61]. The pri-
mary origins of epigenetic mechanisms and their 

participation in human wellness, the use of epi-
genetic pathways in targeted therapeutics, novel 
strategies are constantly being developed. With the 
results of these studies, the risk of epigenetic dis-
order that leads to disease is reduced and in later 
life epigenetic errors are corrected. Thus, epigene-
tic treatments will be replaced as a new treatment 
option in medicine soon [62].

The importance of epigenetics has become more 
prominent with the increasing recognition of the 
role of specific epigenetic mechanisms in cancer 
which ensures to combine genetics and epigenetics 
[63]. Today, advances in science focus on DNA meth-
ylation, histone modification, non-coding RNAs, 
and changes in chromatin structure with the help 
of molecular-level high-scale technologies [64].

In addition, the life cycles of the cells, which 
are the basis of life, contain important clues to 
understand the pathophysiology of diseases. It is 
appreciated that the event of senescence, called 
cellular senescence reveals the nature of cellular 
ageing caused by telomere loss due to the lack of 
endogenous telomerase activity following great 
reproduction [65]. Basically, OS reactive oxygen 
species (ROS) causes epigenetic changes. Studies 
have shown that intracellular and external cellular 
stresses stimulate the cellular senescence sched-
ule. These stresses initiate a change of cellular 
signaling processes, resulting in a DNA damage 
response. In particular, ROS is leading to DNA dam-
age response by disrupting gene transcription and 
DNA replication in addition to telomere shortening. 
In cells exposed to severe stress, a mechanism that 
is not yet fully understood is activated and cellular 
senescence begins. Cells that undergo senescence 
may also initiate an inflammatory process, inde-
pendent of senescence causing stress [66].

The effect of senescence and epigenetic changes 
caused by chronic toxicity and chronic inflamma-
tion on cellular and tissue levels will lead to the 
development of new approaches to diagnosis and 
treatment of many diseases.

Phytotherapy may be a different therapeutic 
approach. Studies have shown that some phyto-
chemicals may change abnormal gene activation or 
silencing in addition to normal epigenetic events. It 
has been shown that the compounds in many food 
support products (teas, garlic, soy products, herbs, 
grapes and cruciferous vegetables) have anticar-
cinogenic effects as epigenetic modulators and can 
perform a character in the regulation of biological 
processes [67–69] (Fig. 1).
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Under the light of the knowledge above mentioned, 
it may say that human organism has a complicated 
structure and different mechanisms, and in any case 
of disease, all of these may be cause pathological con-
ditions by altering normal processes. Therefore, the 
treatment of any pathological conditions depends 
on the normalization of all altered process. But, for 
this normalization, a medication planning which 
aim to ameliorate all impaired physiological mech-
anisms should have been developed rather than a 
medication that targets a single pathologic mech-
anism. For instance, such medication may include 
just one phytotherapeutic agent, or a combination 
of various holistic medicine methods such as phy-
totherapy, ozone therapy, acupuncture, etc. In other 
words, it is important to determine the most ideal 
combination of holistic medicine methods in order 
to normalize impaired mechanisms, setpoints and 
even molecular structure such as DNA. So, the mech-
anism of effect of each treatment methods should be 
known and related to the pathophysiological mecha-
nisms of detected diseases. Thus, the content of these 

treatment combination will vary according to various 
factors such as individual features of the patients, the 
severity and extent of the diseases. This treatment 
philosophy constitutes the basis of the RTM.

One of this pathological mechanisms which is 
targeted by RTM is also epigenetic alterations. It 
has been shown that epigenetic alterations may 
play important role in many diseases including 
cancer, and a number of bioactive dietary compo-
nents forming the content of phytotheraphy placed 
in center of RTM also show beneficial effects due to 
epigenetic modifications [69,70].

RTM is a holistic approach to diagnostic and 
treatment system with phytotherapy and combina-
tion of several complementary and traditional med-
ical methods such as acupuncture, cupping therapy, 
hirudotherapy, ozone therapy, etc. since the 2000s. 
The efficacy of RTM has been characterized by both 
clinical experience and observation (nearly 130,000 
individuals suffering from several disorders) over a 
long period (approximately 25 years) by laboratory 
evidence.

The most important point here is the different 
point of view of the diseases and treatments. In the 
RTM system, diseases considered as adjustments 
of the body to new manners of structure, and these 
modifications are in fact positive new processes that 
the body has settled forward to sustain errors. In 
order to initiate the healing process, it is essential to 
eliminate the factors that push the body to these con-
ditions and to correct the internal changes that occur 
in the body, and at the same time, convert the body to 
its former form in the new information and adapta-
tions in the cellular DNA module. When we compile 
all of these, it can be summarized as the RTM [22].

Quadruplet body structure

QBS covers all structural, visual, and functional 
functions in our body originating from DNA. The 
functioning of DNA information is important and 
works together with all body structures. The whole 
aim is to sustain life and to achieve these setpoints 
should continuously be adjusted. There is harmony 
in the biological system. The alignment between 
the quadruplet structures is important in providing 
body setpoints. The aim of harmony and balance is 
the sustaining of life, and the maintenance of life is 
a requirement. Equilibrium relationship and har-
mony rather than causal are recognized as a dis-
ease. Biological systems are semi-autonomous (cell, 
tissue, organ, system, etc.), and there is a balance 
between existence and absence (semi-autonomous 
structure).

Figure 1. The molecular basis of the dieases and its 
inducers.
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The most important information in DNA coordi-
nation is the functional information that provides the 
body activity. While standard body activities are coor-
dinated with standard setpoints, reflex body activities 
are coordinated with reflex setpoints. Standard body 
activities are performed on the standard setpoints 
produced by the first information in DNA.

According to the RTM system, the human has 
four body structures (QBS). The first one is called 
the human body and represents the known physi-
cal structure of man. Although the electrical body is 
the second body structure used for diagnostic pur-
poses, its use in treatment applications is limited. 
It is possible to see the functions of this body with 
diagnostic devices such as EEG, ECG, and EMG. Our 
third body structure is our energy body and covers 
the field of yoga and meditation. It is the body area 
where seven energy centers called the Chakra are 
located. In order to provide information exchange, 
the energy channels that form connections between 
the human body and the energy body can be defined 
as our fourth body structure and the movement 
area of the acupuncture treatment is related to this 
body structure.

The “universal knowledge” which from the “UIC” 
is based on the “Primary DNA Change” in the DNA. 
The pathogenic effect does not produce a change 
in DNA after a reflex response. If the pathological 
process continues, DNA changes in the body. The 
primary goal of the body is to provide vital val-
ues. Strong and persistent pathogens affect DNA 
and cause the “Secondary DNA Change” and then 
it causes a cell dysfunction. All of them are result 
in “Third Setpoints” and cellular structure change 
(e.g., hypertension, diabetes, elevated cholesterol, 
ADs, circulatory disorders, chronic disorders, etc.). 
The tables defined as the disease are actually new 
setting changes. Thus, the disease expression in the 
RTM module is defined as “new setting changes”. 
Thus, three separate mechanisms are involved in 
the introduction of the new body values: (i) DNA 
information changes, (ii) Contamination due to fac-
tors, and (iii) Bodily changes.

There are many cells and structures in our body 
that confirm this knowledge. Merkel cells, which 
are one of them, are cells composed by solid secre-
tory granules and cytoskeletal skin and in some 
mucous membranes. The conjunction of the Merkel 
cells to the brain is two-way, which not only receive 
but also has the ability to emit electromagnetic 
pulses. Therefore, the efferent perspectives of pal-
mar and plantar Merkel nerve finishes constitute 
the bottom for biofield modalities. Merkel cells 

are multisensorial cells that can collect the whole 
surrounding environmental incentives, including 
electromagnetic waves. As a result, Merkel cells are 
highly functional cells that can meet in one point 
between conventional and complementary medi-
cine [71] (Fig. 2).

Setpoints

Functional information that is vital in life is con-
stantly dictated to our body by DNA. Our body also 
serves to perform the functional body values of all 
bodily activities from the DNA to the cells, from 
cells to tissues, from tissues to organs and sys-
tems. The information dictated by the DNA from 
our bodies creates fixed points that regulate the 
functional functioning. The body organizes its func-
tioning according to these fixed points (setpoints). 
Standard set point activities are normal body activi-
ties that are demonstrated without active DNA sup-
port. As a result, set point values are created.

In order for the body to continue to function, 
the initial information from the DNA is sufficient. 
According to this information, setpoints are vital 
standards for us. The activities of the reflex body 
are also carried out depending on this informa-
tion. It is the body and energy body togetherness 
that represent the substance and mana contacts 
which are the main components of the coordination 
of functional activities. When exposure to chronic 
pathogens and the existing functional parameters 
do not suffice to maintain life, the DNAs in both the 
substance realm and the soul are actively engaged 
to form new parameters (seconder setpoints) for 

Figure 2. The components of the QBS.
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the maintenance of life. The energy channels that 
is same with the “Meridians” defined in Traditional 
Chinese Medicine are special connections providing 
the exchange of the functional knowledge between 
the energy body and the human body according to 
the RTM method. Thus, the pathologies related to 
both kinds affect each other. It is a requirement of 
the two-body coexistence.

As an example of epigenetics in the formation 
of diseases, essential hypertension, the etiology 
of which is not very well known, is a complicated 
multifactorial disease with epigenetic and environ-
mental determinants according to its currency. In 
human physiology, the sympathetic nervous system 
performs a significant function in the keeping of 
hypertension and the rostral ventrolateral medulla 
(RVLM), which is the principal cause of this sym-
pathetic activation. A reasonable mechanism for 
explaining sympathetic hyperactivity in RVLM is 
the/a movement in the area postrema (AP). Thus, it 
seems likely that AP appears to be the area of high 
blood pressure, which occurs in hypertension. It has 
been suggested that epigenetic changes from mela-
tonin in AP neurons has a task in this change and 
shift in AP (set point). According to this hypothesis, 

the AP has been described to include great levels of 
melatonin receptors that are involved in epigenetic 
changes in specific cells [72] (Fig. 3).

Diseases and new set points

Functional values alter according to the differences 
in the body. The new values are the new setpoints 
that are perceived as diseases. Three mechanisms 
are involved in the formation of new settings (set-
points) perceived as diseases in the body. These 
are called the disease triad in the RTM system and 
consist of three components: contamination of the 
body, system degradation, and DNA information 
change. The treatment triad is needed for treatment 
of diseases and return to primary settings, cleaning 
the body, regulating systems, and resetting DNA 
[22] (Fig. 4).

RTM treatment model

In the treatment triad, RTM module is mainly 
related to deteriorating structures after three 
mechanisms: (i) DNA information changes. DNA 
Information Process has no place among current 

Figure 3. The changes of DNA and seconder setpoints in QBS.
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treatment methods and protocols. (ii) Clearing of 
physical contamination.

Every known treatment method tries to treat 
only its own Body Section. For example; cupping, 
ozone, colon-therapy, phytotherapy applications. 
(iii) Organization of systems. For this, the current 
treatment methods are used: acupuncture, reflexol-
ogy, bioenergy, and phytotherapy applications.

Mechanisms

The mechanisms that is responsible for the efficacy 
of RTM can be classified under two main groups: 
remember phase mechanisms (in the resetting of 
DNA, the phenotypic structures in DNA are elimi-
nated and the body is returned to the original infor-
mation) and regeneration phase mechanisms (body 
cleaning application-detox and regulation of sys-
tems) [22].

In the remember phase, main mechanism is epi-
genetic regulation, and bioactive molecules used as 
phyto therapeutics are responsible for the normal-
ization of epigenetic alterations [68].

In the regeneration phase consist of two sec-
tions: detox and the regulation of systems. The 
mechanism of action of the detox process is the 
reducing of free radicals and the increasing of anti-
oxidants. Cupping and ozone therapy is some of the 
treatment methods used for this purpose [73,74].

The mechanisms of action played role in the sys-
tem regulation phase is the regulation of impaired 
enzymatic and hormonal functions and the 

restoration of cellular communication with phyto-
therapeutic agents [75,76].

For the regeneration section, the mixtures are 
prepared from the leafy and opaque parts of the 
plants, while another mixtures consists of seed 
plants are used for the remember section. In the 
RTM treatment system, the lion’s share in the suc-
cess of the therapy belongs to the RTM therapeu-
tics. In addition, the treatment is supported by 
various complementary medicine methods such as 
acupuncture, cupping, reflexology, hirudotherapy 
and ozone, etc. in order to accelerate the healing 
process. These CAM applications can be repro-
duced according to the condition of the patient and 
the disease. Briefly, RTM is a patient-specific treat-
ment model that aims to treat the patient, not the 
disease [22].

Phytotherapy products

This approach is in RTM as, (i) Remember Phase: 
Seed plants for DNA resetting; (ii) the Regeneration 
Phase: The use of leafy plants for the cleaning 
of the body and the regulation of the systems. 
Phytotherapeutic products in the simplest form 
used are as follows: (i) Remember Phase and (ii) 
Regeneration Phase [22].

Follow-up and control

Time intervals are in the follow-up and control 
of patients as Weekly Close Follow-up, Monthly 
Follow-up, 40-Day Follow-up, and 3rd-40 Daily 
Follow-up.

Figure 4. Chronic diseases due to interaction between universal information and DNA.
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Conclusion

In the RTM model, it is thought that epigenetic pro-
cesses were wrongly developed and organized in 
diseases and contribute to phenotype of disease in 
human body. In the RTM Model, the treatment strat-
egy is based on the recovery of health by essentially 
improving the deteriorating structures. Future 
studies should examine how mutations in genes 
that have modified epigenetics contribute to phe-
notype in diseases.

Importantly, many of these changes are poten-
tially reversible and can be changed by treatment 
with appropriate drugs. Since epigenetic processes 
are at the root of biology, they have implications in 
all of human development and disease.

Our strategy in treatments has focused funda-
mentally on an original holistic approach, which we 
believe is based on interactions between processes 
such as DNA methylation, histone modification, 
and nucleosom setting to construct the epigenome. 
For this purpose, different treatment combinations 
consist of various holistic medicine methods such 
as acupuncture, ozone therapy, hirudoterapi as well 
as phytotherapy are determined. Also, these combi-
nations vary from disease to disease or from person 
to person because each disease belongs to differ-
ent pathological mechanism and severity. Thus, all 
pathological mechanisms which plays an important 
role in process of the diseases are targeted.

On the other hand, since most of these epigen-
etic alterations are theoretically reversible, the 
treatment triad in the RTM model will be revealed 
to be reasonable. Epigenetic processes are the basis 
of biology and it is believed that they have a high 
impact on most ADs, and more research about eti-
ology of disorders related scientific study is needed 
in this area.

Conflict of Interests

The author declares no conflicts of interest in this 
work.

References
[1]	 Song T, Fang M, Wu S. Concurrent chemoradiation 

therapy tailored to the older adults with esoph-
ageal cancer: state of the art and the future. Clin 
Intervent Aging 2018; 13:2275–87.

[2]	 Verhagen SJ, Hasmi L, Drukker M, van Os J, Delespaul 
PA. Use of the experience sampling method in the 
context of clinical trials. Evid Based Mental Health 
2016; 19(3):86–9.

[3]	 Clinical trials: how they work; why participate. 
Available via http://columbiasurgery.org/clini-
cal-trials/clinical-trials-how-they-work-why-par-
ticipate (Accessed 11 December 2018).

[4]	 Kwon CY, Lee B, Park KS. Oriental herbal medicine 
and moxibustion for polycystic ovary syndrome: 
a meta-analysis. Medicine (Baltimore) 2018; 
97(43):e12942.

[5]	 Wang HR, Fu Q, Liu Z, Li ML, Zhai SQ. A systematic 
review and meta-analysis of randomized controlled 
trials: skin-patch of Chinese herbal medicine for 
patients with acute gouty arthritis. J Adv Nurs 
Banner 2018; 74:1769–17.

[6]	 World Health Organization. WHO traditional 
medicine strategy: 2014–2023. Available via 
http://apps.who.int/iris/handle/10665/92455 
(Accessed 28 October 2018).

[7]	 Lima CAB, Lima ARA, Mendonça CV, Lopes CV, Heck 
RM. The use of medicinal plants and the role of 
faith in family care. Rev Gaúcha Enfermagem 2016; 
37(spe):e68285.

[8]	 Eijk WJC. Is medicine losing its way? A firm foun-
dation for medicine as a real therapeia. Linacre 
Quarter 2017; 84(3):208–19.

[9]	 Murata M. Inflammation and cancer. Environ Health 
Prevent Med 2018; 23(1):50.

[10]	 Hunter P. The inflammation theory of disease. The 
growing realization that chronic inflammation is 
crucial in many diseases opens new avenues for 
treatment. EMBO Rep 2012; 13(11):968–70.

[11]	 Brooks WH. A review of autoimmune disease 
hypotheses with introduction of the “Nucleolus” 
hypothesis. Clin Rev Allergy Immunol 2017; 
52(3):333–50.

[12]	 Evans JL, Goldfine ID, Maddux BA, Grodsky GM. 
Are oxidative stress-activated signaling pathways 
mediators of insulin resistance and beta-cell dys-
function? Diabetes 2003; 52(1):1–8.

[13]	 Griendling KK, FitzGerald GA. Oxidative stress and 
cardiovascular injury: Part I: basic mechanisms 
and in vivo monitoring of ROS. Circulation 2003; 
108(16):1912–6.

[14]	 Ceriello A, Motz E. Is oxidative stress the patho-
genic mechanism underlying insulin resistance, 
diabetes, and cardiovascular disease? The common 
soil hypothesis revisited. Arteriosc Thrombosis 
Vasc Biol 2004; 24:816–23.

[15]	 Ayala-Fontánez N, Soler DC, McCormick TS. Current 
knowledge on psoriasis and autoimmune diseases. 
Psoriasis (Auckl) 2016; 6:7–32.

[16]	 Basson AR, Minh L, Cominell F. Complementary 
and alternative medicine (CAM) and next gen-
eration CAM (NG-CAM) strategies for therapeu-
tic gut microbiota modulation in inflammatory 
bowel disease. Gastroenterol Clin North Am 2017; 
46(4):689–729.

[17]	 Seca S, Miranda D, Cardoso D, Nogueria B, Greten 
HJ, Cabrita A, et al. Effectiveness of acupuncture on 



www.jocmr.com	 79

The remember regeneration therapy method

pain, physical function and health-related quality 
of life in patients with rheumatoid arthritis: a sys-
tematic review of quantitative evidence. Chinese J 
Integr Med 2018; doi:10.1007/s11655-018-2914-x

[18]	 Jun S, Lee JH, Gong HM, Choi SH, Bo MH, Kang MS, 
et al. Efficacy and safety of miniscalpel acupuncture 
on knee osteoarthritis: a randomized controlled 
pilot trial. J Pharmacopuncture 2018; 21(3):151–8.

[19]	 Epigenetic influences and disease. Available via 
https://www.nature.com/scitable/topicpage/epi-
genetic-influences-and-disease-895 (Accessed 1 
March 2019).

[20]	 Egger G, Liang G, Aparicio A, Jones PA. Epigenetics 
in human disease and prospects for epigenetic 
therapy. Nature 2004; 429(6990):457–63.

[21]	 Wehrwein EA, Orer HS, Barman SM. Overview of 
the anatomy, physiology, and pharmacology of the 
autonomic nervous system. Comprehensive Physiol 
2016; 6(3):1239–78.

[22]	 Yaşar M. Bedenin Sağlık Hafızası, Ayar Noktaları 
ve RTM Tedavisiyle İyileşmek. Doğan Egmont 
Yayıncılık, İstanbul, Turkey, 2014.

[23]	 The cells in your body. Available via http://sci-
encenetlinks.com/student-teacher-sheets/cells-
your-body/ (Accessed 28 October 2018).

[24]	 What are the four roles that DNA must play in cells? 
Available via https://education.seattlepi.com/four-
roles-dna-must-play-cells-4359.html (Accessed 28 
October 2018).

[25]	 How DNA is arranged in the cell. Available via 
https://openoregon.pressbooks.pub/mhccbiol-
ogy102/chapter/4-2-how-dna-is-arranged-in-the-
cell/ (Accessed 28 October 2018).

[26]	 Bouman MA. The simple perfection of quantum 
correlation in human vision. Prog Neurobiol 2006; 
78(1):38–60.

[27]	 Gilchrest BA, Martin G. Pitfalls of evidence-based 
medicine: the example of actinic keratosis therapy. 
Arch Dermatol 2012; 148(4):528–30.

[28]	 Renton L. The pitfalls of modern medicine: what 
you need to know. Available via https://igennus.
com/nutrition-blog/pitfalls-modern-medicine/ 
(Accessed 26 October 2018).

[29]	 Sackett DL, Rosenberg WMC, Gray JAM, Haynes 
RB, Richardson WS. Evidence-based medicine: 
what it is and what it isn’t (Editorial). BMJ 1996; 
312(7023):71–2.

[30]	 Kushner HI. Evidence-based medicine and the phy-
sician-patient dyad. Perm J 2010; 14(1):64–9.

[31]	 American Medical Assosiation. Evidence-based 
Medicine Working Group, Evidence-based medi-
cine: a new approach to teaching the practice of 
medicine. JAMA 1992; 268(17):2420–5.

[32]	 Timmermans S, Mauck A. The promise and pitfalls 
of evidence-based medicine nonadherence to prac-
tice guidelines remains the major barrier to the 
successful practice of evidence-based medicine. 
Health Affairs 2005; 24(1):18–28.

[33]	 Public Health Agency of Canada. Complementary 
and alternative health. Available via http://
www.phac-aspc.gc.ca/chn-rcs/cah-acps-eng.php 
(Accessed 28 October 2018).

[34]	 Barnes PM, Powell-Griner E, McFann K, Nahin 
RL. Complementary and alternative medicine use 
among adults: United States, 2002. Semin Integr 
Med 2004; 2(2):54–71.

[35]	 Eisenberg DM, Davis RB, Ettner SL, Appel S, Wilkey 
S, Van Rompay M, et al. Trends in alternative 
medicine use in the United States, 1990–1997: 
results of a follow-up national survey. JAMA 1998; 
280(18):1569–75.

[36]	 Nahin RL, Barnes PM, Stussman BJ, Bloom B. Costs 
of complementary and alternative medicine (CAM) 
and frequency of visits to CAM practitioners: 
United States 2007. Natl Health Stat Report 2009; 
(18):1–14.

[37]	 Integrative medicine. Available via https://www.
mayoclinic.org/tests-procedures/complementa-
ry-alternative-medicine/about/pac-20393581 
(Accessed 3 November 2018).

[38]	 National Institutes of Health, National Centre for 
Complementary and Integrative Health (NCCIH). 
Complementary, alternative, or integrative health: 
What’s in a name? Available via https://nccih.
nih.gov/health/integrative-health (Accessed 28 
October 2018).

[39]	 Ng JY, Liang L, Gagliardi AR. The quantity and qual-
ity of complementary and alternative medicine 
clinical practice guidelines on herbal medicines, 
acupuncture and spinal manipulation: system-
atic review and assessment using AGREE II. BMC 
Complement Altern Med 2016; 16:425.

[40]	 NCCIH’s Funding Priorities and Research Focus. 
Available via https://nccih.nih.gov/about/
researchfocus (Accessed 20 Febraury 2019).

[41]	 Kramlich D. Introduction to complementary, alter-
native, and traditional therapies. Critical Care 
Nurse 2014; 34(6):50–7.

[42]	 Bello N, Winit-Watjana W, Baqir W, McGarry K. 
Disclosure and adverse effects of complementary 
and alternative medicine used by hospitalized 
patients in the North East of England. Pharm Pract 
2012; 10(3):125–35.

[43]	 Thomson P, Jones J, Evans JM, Leslie SJ. Factors 
influencing the use of complementary and alter-
native medicine and whether patients inform their 
primary care physician. Complement Ther Med 
2012; 20(1–2):45–53.

[44]	 Davis EL, Oh B, Butow PN, Mullan BA, Clarke S. 
Cancer patient disclosure and patient-doctor 
communication of complementary and alterna-
tive medicine use: a systematic review. Oncologist 
2012; 17:1475–81.

[45]	 Ventola CL. Current issues regarding complemen-
tary and alternative medicine (CAM) in the United 
States: Part 1: the widespread use of CAM and the 



80	 J Complement Med Res • 2019 • Vol 10 • Issue 1

Mustafa Yasar

need for better-informed health care professionals 
to provide patient counseling. Pharm Therap 2010; 
35(8):461–8.

[46]	 Wang C, Preisser J, Chung Y, Li K. Complementary 
and alternative medicine use among children with 
mental health issues: results from the National 
Health Interview Survey. BMC Complement Altern 
Med 2018; 18(1):241.

[47]	 Skinner MK. Role of epigenetics in developmental 
biology and transgenerational inheritance. Birth 
Defects Res C Embryo Today 2011; 93(1):51–5.

[48]	 Sharma A. Systems genomics analysis centered on 
epigenetic inheritance supports development of a 
unified theory of biology. J Exp Biol 2015; 218(Pt 
21):3368–73.

[49]	 D’Urso A, Brickner JH. Mechanisms of epigenetic 
memory. Trends Genet 2014; 30(6):230–6.

[50]	 Moosavi A, Motevalizadeh Ardekani A. Role of 
epigenetics in biology and human diseases. Iran 
Biomed J 2016; 20(5):246–58.

[51]	 Holliday R. Epigenetics: a historical overview. 
Epigenetics 2006; 1(2):76–80.

[52]	 Epigenetics: Fundamentals. Available via https://
www.whatisepigenetics.com/fundamentals/ 
(Accessed 27 October 2018).

[53]	 Jirtle RL, Skinner MK. Environmental epigenomics 
and disease susceptibility. Nat Rev Genet 2007; 
8:253–62.

[54]	 Jablonka E, Lamb MJ. The inheritance of acquired 
epigenetic variations. Int J Epidemiol 2015; 
44(4):1094–103.

[55]	 Kanwal R, Gupta K, Gupta S. Cancer epigenetics: an 
introduction. Methods Mol Biol 2015; 1238:3–25.

[56]	 Brown CJ, Greally JM. A stain upon the silence: 
genes escaping X inactivation. Trends Genet 2003; 
19(8):432–8.

[57]	 Robertson KD. DNA methylation and human dis-
ease. Nat Rev Genet 2005; 6:597–610.

[58]	 Avner P, Heard E. X-chromosome inactivation: 
counting, choice and initiation. Nat Rev Genet 
2001; 2:59–67.

[59]	 Verona RI, Mann MR, Bartolomei MS. Genomic 
imprinting: intricacies of epigenetic regulation in 
clusters. Annu Rev Cell Dev Biol 2003; 19:237–59.

[60]	 Gopalakrishnan S, Van Emburgh BO, Robertson KD. 
DNA methylation in development and human dis-
ease. Mutat Res 2008; 647(1–2):30–8.

[61]	 Robertson KD. DNA methylation, methyltransfer-
ases, and cancer. Oncogene 2001; 20(24):3139–55.

[62]	 Rodenhiser D, Mann M. Epigenetics and human dis-
ease: translating basic biology into clinical applica-
tions. CMAJ 2006; 174(3):341–8.

[63]	 Feinberg AP, Tycko B. The history of cancer epi-
genetics. Nat Rev Cancer 2004; 4:143–53.

[64]	 Jin Z, Liu Y. DNA methylation in human diseases. 
Genes Dis 2018; 5(1):1–8.

[65]	 Muñoz-Espín D, Serrano M. Cellular senescence: 
from physiology to pathology. Nat Rev Mol Cell Biol 
2014; 15(7):482–96.

[66]	 van Deursen JM. The role of senescent cells in age-
ing. Nature 2014; 509(7501):439–46.

[67]	 Ravindran J, Prasad S, Aggarwal B. Curcumin and 
cancer cells: how many ways can curry kill tumor 
cells selectively? AAPS J 2009; 11(3):495–510.

[68]	 Ho E, Clarke JD, Dashwood RH. Dietary sulfora-
phane, a histone deacetylase inhibitor for cancer 
prevention. J Nutr 2009; 139(12):2393–96.

[69]	 Hardy TM, Tollefsbol TO. Epigenetic diet: impact 
on the epigenome and cancer. Epigenomics 2011; 
3(4):503–18.

[70]	 Choi SW, Friso S. Epigenetics: a new bridge between 
nutrition and health. Adv Nutr 2010; 1(1):8–16.

[71]	 Irmak MK. Multifunctional merkel cells: their roles 
in electromagnetic reception, finger-print forma-
tion, Reiki, epigenetic inheritance and hair form. 
Med Hypotheses 2010; 75:162–8.

[72]	 Irmak MK, Sizlan A. Essential hypertension seems 
to result from melatonin-induced epigenetic modi-
fications in area postrema. Med Hypotheses 2006; 
66:1000–7.

[73]	 Tagil SM, Celik HT, Ciftci S, Kazanci FH, Arslan M, 
Erdamar N, Kesik Y, et al. Wet-cupping removes oxi-
dants and decreases oxidative stress. Complement 
Ther Med 2014; 22(6):1032–6.

[74]	 Tsuzuki N, Endo Y, Kikkawa L, Korosue K, Kaneko Y, 
Kitauchi A, et al. Effects of ozonated autohemother-
apy on the antioxidant capacity of Thoroughbred 
horses. J Vet Med Sci 2016; 77(12):1647–50.

[75]	 Santos HO, Howell S, Teixeira FJ. Beyond tribulus 
(Tribulus terrestris L.): the effects of phytotherapics 
on testosterone, sperm and prostate parameters. J 
Ethnopharmacol 2019; 235:392–405.

[76]	 Zhong S, Fan Y, Yan Q, Fan X, Wu B, Han Y, et al. 
The therapeutic effect of silymarin in the treat-
ment of nonalcoholic fatty disease: a meta-analysis 
(PRISMA) of randomized control trials. Medicine 
(Baltimore) 2017; 96(49):e9061.


