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Abstract 

Objective: KL21®; It is a food supplement using remember regeneration therapy method (RTM). KL21®. Whereas products 

that containing combined medicinal plants are expected to be beneficial for health, on the other hand, their toxic properties 

are able to potentially increase due to the interactions of the active ingredients in the plants. With this study, it was aimed to 

investigate the toxic effect of KL21®. 

Material-Method: In the study conducted with control (n: 8), acute (n: 8), subacute (n: 8) and post-subacute (n: 8) groups; 

the daily dose of the product was tested by gavage in 8-week-old female Wistar rats. Biochemical parameters P, Ca, ALB, 

TG, TP, TC, Creatinine, Bilirubin, GGT, ALP, AST and ALT were analyzed. In hematological parameters; WBC, RBC, 

PLT, HCT, HGB were examined. Liver, lung, spleen, kidney and heart tissues were investigated histopathologicaly. Clinical 

observation was made throughout the entire process. 

Results: When the acute, subacute and post-subacute groups were compared to control, it was observed that there was no 

significant difference in biochemical, hematological, histopathological terms. No toxicity-related side effects were found in 

clinical observations. 

Conclusion: The potential toxic effect of daily use dose of KL21® containing the combined medicinal plant was investigated 

in vivo. According to the hemogram, biochemistry and pathology tests, it was determined that it does not show acute and 

subacute toxicity. 

Keywords: KL21®, Food Supplement, Acute, Subacute, Post-Subacute Toxicity 

 

INTRODUCTION

The interaction of humanity with plants continues 

from the existence to the present day. In numerous 

myths cited by many written or verbal sources, 

plants appeared to be frequently involved in a wide 

variety of uses.  According to the archaeological 

findings from the early ages, humans primarily used 

plants to obtain nutrients and troubleshoot health 

problems. These experiences, which have been 

obtained through trial and error, have reached today 

with some changes and developments in the usage 

patterns throughout the ages1.  

Traditional methods applied to protect health and 

treat diseases among the people throughout the ages 

are called folk medicine/folk medicine/folkloric 

medicine/medical folklore. When modern medicine 

is researched up to date, it merges with folk 

medicine and primitive treatment methods 

constitute the folkloric side of modern medicine. 

The interactions of humans with therapeutic 

properties of plants have evolved from folk 

medicine to modern medicine and turned into 

Phytotherapy. In many parts of the world and in 

Anatolia, miraculous healing power of plants has 

been used in the fight against diseases throughout 

the history. Drugs were obtained from plants alone 

or in combinations.  

Remember regeneration therapy method (RTM) 

deals with the whole of combination 

complementary-traditional medicine and is not just 

a part of method2. KL21® herbal extract that is used 
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for remember regeneration therapy method (RTM) 

includes thistle seeds (Silybum marianum (L.) 

Gaertn.), rosemary (Rosmarinus officinalis L.), 

ginger rhizome (Zingiber officinale Roscoe), 

fumitory (Fumaria officinalis L.), chicory 

(Cichorium intybus L.), nettle (Urtica dioica L.), 

yarrow perch (Achillea millefolium L.), thyme 

(Thymus vulgaris L.), horsetail (Equisetum arvense 

L.), turmeric (Curcuma longa L.), blackhead 

(Lavandula stoechas L.), dandelion (Taraxacum 

officinale (L.) Weber), juniper (Juniperus 

communis L.), syrian rue (Peganum harmala L.), 

black cumin (Nigella sativa L.), lemon balm 

(Melissa officinalis L.), clove (Syzygium 

aromaticum (L.) Merr. & L.M.Perry) , anise 

(Pimpinella anisum L.), fennel (Foeniculum 

vulgare Mill.), St. John’s wort (Hypericum 

perforatum L.) and valerian (Valeriana officinalis 

L.).  

Some academic information about the activity areas 

of these plants (Zingiber officinale, Silybum 

marianum, Rosmarinus officinalis)  have been used 

for 2000 years liver diseases, toxin and fungal 

poisoning, antiviral, antibacterial, antioxidant, and 

immune boost3,4. Cichorium intybus has 

hepatoprotective, gastroprotective, cardiovascular, 

antioxidant, hypolipidemic, anticancer, 

reproductive, antidiabetic, anti-inflammatory, 

analgesic, sedative, immunological, antimicrobial, 

anthelmintic, anti-protozoal, wound healing and 

many other pharmacological effects5. Fumaria 

officinalis has been reported to be laxative, diuretic, 

antispasmodic, chronic eczema and antileprotic6. 

Thymus vulgaris has antimicrobial, antitussive, 

expectorant, antispasmodic effects. Urtica dioica 

has been reported to have several pharmacological 

activities, including antibacterial, antioxidant, 

analgesic, anti-inflammatory, antiviral, 

immunomodulatory, hepatoprotective, anti-colitis 

and anticancer effects7. It has been reported to be 

used to treat Achillea millefolium spasms, digestive 

complaints, menstrual disorders, urinary infections, 

anti-inflammatory, spasmolytic, hemostatic, 

diarrhea, abdominal pain and other ailments8. 

Equisetum arvense has anticonvulsant, sedative, 

antioxidant activities9. It has been reported that 

rcuma longa has carminative, stimulating, 

antitumor and antioxidant effects10. Lavandula 

stoechas has been used for a long time in traditional 

medicine as an anticonvulsant, antispasmodic, 

analgesic, hypnotic, sedative and tranquilizer, 

antibacterial11. Taraxacum officinale has been used 

by different continental peoples in diseases of the 

gastrointestinal tract and respiratory system12. It is 

also used in diet due to the nutritional elements it 

contains13. There are studies on the contraceptive, 

antimycobacterial, and antibacterial activities of the 

Juniperus communis. Peganum harmala, which is a 

specific plant to the eastern Mediterranean region, 

has many different uses such as cardiovascular, 

gastrointestinal, nerve, endocrine and it also uses 

cosmetics14,15. The areas of use of Nigella sativa 

include analgesic, antipyretic, asthma, diarrhea and 

dyslipidemia16. Melissa officinalis is a type of plant 

whose activity is investigated in chronic angina as 

well as antiviral and antioxidant activities17. 

Syzygium aromaticum is known to have 

antibacterial and antinociceptive properties. There 

are datas indicating that Pimpinella anisum, which 

is used food industry, is also used in wound healing 

and antidepressant18. Foeniculum vulgare has wide 

usage in traditional medicine and as natural 

conservation of food19. Hypericum perforatum has 

so many using field in medicine. Studies 

investigating the effect of Valeriana oficinalis on 

nervous system disorders are quite high20. 

Medicinal plants, besides all these positive effects, 

can show toxic effects directly from plant origin or 

depending on usage. Using the wrong doses or 

interactions of plants in plant mixtures with each 

other can have a toxic effect21.  In the toxicity tests; 

possible toxic symptoms, the degree of 

effectiveness in organ functions and the lethal dose 

are determined as a result of exposure to 

xenobiotics22. 

With this study, we investigated the acute subacute 

toxicity potential of KL21®, a herbal mixture extract, 

on rats. 

MATERIALS AND METHODS 

Animals 

The experimental animals used in the study were 

obtained from Düzce University Experimental 

Animals Application and Research Center 

(DUHAM). In the laboratory, Wistar 8 weeks old, 

250-300 g female rats (n:24) were kept at 20-25 ºC 

room temperature, 55 ± 5% humidity and 12:12 

light-dark cycle, with optimal food and water intake 

free. The experimental protocol was approved by 

Duzce University Animal Experiments Local Ethics 

Committee (Decision Number: 2020.4.1.). This 

study was conducted in accordance with the 

Declaration of Helsinki Principles.  

Materials  

The food supplement used in the study was supplied 
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from Naturin in Turkey. Commercial name is KL21® 

which includes components in table 1. One KL21® 

capsule consists of 640 mg herbal mixture. Dosage 

to be applied to animals; It was calculated by 

proportioning23 to the weight of the animal from the 

recommended daily use dose for human and 1.2 mg 

mixture was prepared in 1ml saline as a single dose. 

 

Table 1. Commercial name is KL21® which includes 

components. 
Components Daily dose (mg) 

Thymus vulgaris 198 

Achillea millefolium 126 

Urtica dioica 126 

Equisetum arvense 126 

Silybum marianum 100 

Juniperus communis 54 

Lavandula stoechas 54 

Zingiber officinale 54 

Fumaria officinalis 54 

Taraxacum officinale 54 

Rosmarinus officinalis 54 

Cichorium intybus 54 

Curcuma longa 54 

Peganum harmala 26 

Nigella sativa 26 

Melissa officinalis 26 

Syzygium aromaticum 26 

Pimpinella anisum 26 

Foeniculum vulgare 26 

Hypericum perforatum 8 

Valeriana officinalis 8 

 

Methods 

In this experimental study, four different groups 

were formed. These; control group, acute toxicity 

group, subacute toxicity group, post-subacute 

toxicity group. The total test period is 14 days. 

Control group (n:8); One ml of saline was given 

by oral gavage to the control group. Blood was 

drawn the heart after administration. Animals were 

sacrificed under anesthesia for histopathological 

evaluation. Heart, lung, liver, kidney and spleen 

tissues were taken. 

Experimental acute group (n:8); The animals in 

the acute toxicity group were given 1.2 mg/ml 

KL21® product at one time by oral gavage. Clinical 

observations were made. Acute group animals with 

heart blood drawn 24 hours after administration 

were killed under anesthesia. Heart, lung, liver, 

kidney and spleen tissues were taken for 

histopathological examination. 

Experimental subacute group (n:8);  The 

subacute group animals were given KL21® product 

by 1.2 mg/ml oral gavage at the same time every 

day for 7 days. Clinical observations were made 

during the application. On the 8th day, animals 

whom blood samples drawn from the heart were 

killed under anesthesia. Heart, lung, liver, kidney 

and spleen tissues were taken for histopathological 

examination. 

Experimental post-subacute group (n:8); Post-

subacute animals were given KL21® product by 1.2 

mg/ml oral gavage group at the same time every day 

for 7 days. The application was stopped after 7 days. 

Observations were made in the following seven 

days without application. At the end of the 14th day, 

blood was taken from the hearts of the subacute 

group animals. Animals were sacrificed under 

anesthesia and heart, lung, liver, kidney and spleen 

tissues were taken for histopathological 

examination.  

Biochemical and Hematological analysis; All 

blood were taken into biochemistry and hemogram 

tubes. In Midray BS-120 biochemistry device; 

inorganic phosphorus (P), calcium (Ca), albumin 

(ALB), triglyceride (TG), total protein (TP), total 

cholesterol (TC), creatinine (CRE), bilirubin (BIL), 

gamma-glutamyl transpeptidase (GGT), alkaline 

phosphatase (ALP), alanine aminotransferase 

(ALT), aspartate aminotransferase (AST), urea 

nitrogen (UREA) from biological parameters were 

examined. Midray BC-5000 Vet hemogram device; 

hematocrit (HCT), hemoglobin (HGB), platelet 

(PLT), red blood cell (RBC), white blood cell 

(WBC) from hematological parameters were 

examined.  

Pathological analysis; Heart, lung, liver, kidney 

and spleen tissues were fixed in 10% formaldehyde 

for histopathological examination. After fixation; 

dehydration, paraffinization, blocking, sectioning, 

painting steps applied. Sections were taken on the 

slide from the perforated blocks, stained with 

hematoxylin-eosin and histopathological 

examination was done under a microscope. 

Clinical observation; Animals were routinely 

observed during the experiment in accordance with 

the clinical parameters criteria given in Table 2. 

 

Statistical analysis  
The study was analyzed using the one-way 

ANOVA test using the IBM SPSS Statistics 23 

program. Statistical significance was determined by 

post hoc Dunnett’s T3 test. P<0.05 was accepted as 

the statistical significance level. Results were 

expressed as means ± SD. 
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Table 2. The Clinical Parameters Criteria 

Clinical Observation Other Observations Systems to Follow 

Respiratory 
Dyspnea (Abdominal Breathing), Apnea, 

Eupne, Tachypnea 

Central Nervous System (CNS), Circulatory 

Cardiac, Respiration 

Motor Activities 
Decreasing / Increasing, Indeterminate Positions, 

Tremor 

CNS, Somatomotor, Sensory, Autonomous Nervous 

System (ANS), Muscular-Nervous Systems (MNS) 

Convulsion Clonic, Tonic, Tonic-Clonic Symptoms CNS, Respiration, MNS, ANS 

Reflexes Initial Reflex Reflexes CNS, Sensory, ANS, MNS 

Ocular Signs, Lacrimation, Miosis, Mydriasis ANS, Irritation 

Cardiovascular Signs 
Bradycardia, Tachycardia, Arrhythmia, 

Vasodilation, Vasoconstriction 
CNS, ANS, Cardiac, Circulatory System 

Salivation Quantity ANS 

Piloerection Coarse Hair ANS 

Analgesia Decreased Analgesia CNS, Sensory 

Muscle Tone Hypotonia, Hypertonia ANS 

Gastrointestinal Defecation CNS, ANS, Kidney, Motility 

Skin Edema, Redness Tissue Injury, Irritation 

RESULTS 

In our study, which investigated the acute toxicity, 

subacute toxicity and post-acute toxicity of KL21®, 

compared to the control group, clinical parameters 

(respiratory, motor activities, reflexes, derivative, 

defecations, etc.) and tissue parameters (lung, heart, 

heart, kidney , liver and spleen) were not different.  

The biochemical parameters shown in Table 3. 

 

Table 3. Biochemical data of control (0th, 1st, 7th and 14th) and KL21® groups (1st, 7th and 14th). 
 

Control 0th Control 1st Control 7th Control 14th KL21® 1st KL21® 7th KL21® 14th 

UREA (mg/dL) 69.53±9.61 83.35±3.11 71.7±4.49 72.53±5.82 75.28±5.67 75.29±8.24 64.77±1.04 

ALB (g/L) 56.42±3.18 46.96±5.29 50.63±2.06 48.79±1.83 52.57±3.88 51.94±5.07 52.8±8.1 

ALP (U/L) X10 24.34±8.34 26.07±7.83 22.02±7.56 24.05±2.02 22.04±4.27 22.02±4.60 22.57±1.17 

AST (U/L) X10 22.81±3.39 31.95±13.54 27.09±13.52 29.52±2.43 18.41±2.63 15.44±3.97 20.67±8.25 

TG (mg/dL) 14.38±4.73 9.65±5.50 13.99±2.49 11.82±2.16 18.07±6.84 13.53±1.78 31.73±12.98 

Ca (mg/dL) 13.55±0.67 12.08±0.62 13.5±0.19 12.79±0.70 12.96±0.40 13.58±0.83 13.74±0.64 

ALT (U/L) X10 14.44±3.73 15.37±5.72 19.44±9.26 17.41±2.03 10.1±2.03 10.55±2.42 11.76±1.05 

P (g/mL) 6.22±0.39 6.92±1.32 6.71±0.75 6.82±0.10 6.05±0.91 5.39±0.62 5.43±1.24 

TC (mg/dL) X10 12±2.60 9.94±1.95 10.19±2.84 10.06±0.12 9.84±4.84 9.9±2.48 11.78±2.33 

TP (g/L)X10 11.53±0.44 9.87±0.55 10.12±0.38 9.99±0.12 10.53±0.49 10.2±0.78 10.36±0.94 

GGT (U/L) 4.24±0.10 5.52±1.98 4.98±0.60 5.25±0.26 5.12±1.44 4.46±2.15 3.45±0.45 

CRE (mg/dL) 0.12±0.04 0.21±0.10 0.11±0.03 0.16±0.05 0.11±0.09 0.11±0.02 0.06±0.01 

BIL (mg/dL) 0 0 0 0 0 0 0 

The hematological parameters shown in Table 4. 
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Table 4. Hematological data of control (0th, 1st, 7
th and 14

th

) and KL21
®

 groups (1st, 7
th and 14

th

).  
Control 0th Control 1st Control 7

th

 Control 14
th

 KL21
®

 1st KL21
®

 7
th

 KL21
®

 14
th

 

WBC (10^9/L) 6.77±1.40 6.67±2.48 3.64±1.75 5.15±1.51 5.61±3.25 5.09±1.70 4.62±0.07 

RBC (10^12/L) 7.78±0.30 7.58± 0.68 6.61±1.75 7.10±0.48 7.29±0.67 7.91±0.40 7.08±0.66 

HGB (g/L) X10 14.51±0.64 14.44±1.19 12.51±1.79 13.47±0.96 13.76±1.14 15.06±0.37 13.4±0.6 

HCT (%) 44.08±2.08 43.54±3.19 37.68±5.06 40.61±2.92 40.9±3.51 45.92±1.70 42.1±2.4 

PLT (10^10/L) 93.1±12.62 87.4±13.59 43.12±22.72 65.26±22.14 78.57±38.23 94.04±14.80 55.4±33.8 

 

DISCUSSION 

In the study of Equisetum arvense powder’s sub-

chronic toxicity in rats, the researchers observed 

that there were no considerable changes in 

biochemical (TP, ALB, ALT, AST, ALP, GGT, 

CRE, TG, TC, Ca, P, UREA) and hematological 

(WBC, RBC, PLT, HCT, HGB) parameters and no 

toxic clinical signs in kidney tissue examinations9. 

Similar to the non-combined Equisetum arvense 

study, the plants used in combination inside the 

KL21®’s acute/subacute study have been shown to 

be clinically, hematologically and biochemically no 

toxic.  

Rehan et al. (2018) reported that Thymus vulgaris 

extract caused liver hypertrophy and Rosmarinus 

officinalis extract caused splenic atrophy but did not 

show any significant histomorphological changes in 

subacute research in rats. Also in mention study, 

when hematological data of the control and 

experimental groups are compared, there is no 

notable change in WBC, RBC and PLT data 

intervals24. The absence of any trophic changes in 

histopathological evaluation in KL21® suggests that 

different plant parts in the KL21® may interact with 

each other, causing organ activity to stabilize. 

However, the mean of the hematological parameters 

RBC, WBC and PLT throughout the process 

showed parallelism with the control and 

experimental acute/subacute groups. This indicates 

that KL21® does not produce toxic effects on the 

hemogram values of animals under the same 

conditions. Researchers who report that the high 

values of ALT, AST, GGT and ALP, which are the 

liver enzymes of patients with hepatitis C virus, 

decreased significantly by consuming Nigella 

sativa and Zingiber officinale mixture, suggesting 

that the mixture can provide clinical improvement 

and is reliable25. The fact that KL21® does not have 

a toxic effect on liver enzymes indicates that it can 

be clinically reliable and effective as well. 

In one study, the phytochemical screening, the anti-

inflammatory activity and the sub-acute toxicity of 

the hydroethanolic, flavonoid, tannin and mucilage 

extracts of the aerial part of Lavandula stoechas were 

investigated. As a result of the studies, no remarkable 

change was observed in the control and the treated 

group by organ functions and biochemical values 

(AST, ALT, ALP, UREA, CRE, TP, TG, 

Cholesterol)26. In the same way, in the administration 

of KL21®, no difference was observed in the histology 

and biochemistry results of compared rats. Although 

it is combined with Lavandula stoechas in KL21®, it 

suggests that it may produce similar results with its 

single application. 

Komeili et al. investigated the antidiabetic and 

antihyperlipidemic effect of the Peganum harmala 

plant on rats and found a therapeutic effect on ALT, 

AST, GGT, BIL, TC and TG parameters27. Studies 

with plants in KL21® show that it does not cause toxic 

and side effects on blood parameters and enzymes, 

but rather creates a therapeutic effect. 

Looking at the effect of Taraxacum officinale and 

Silybum marianum on damaged kidney, researchers 

found that they had therapeutic effects on serum Ca, 

P, ALP, GGT, UREA and CRE values. Therefore, 

they put forwarded that Silybum marianum and 

Taraxacum officinale extracts could be used as 

protective28. 

Ghaffari et al. who investigated the effect of 

Curcuma longa and Cichorium intybus seeds on non-

alcoholic fatty liver disease (NAFLD); reported that 

there were no clinical side effects in ALT and AST, 

and there was potential to reduce the risk of NAFLD 

and so the mixture could be effective29. Likewise, its 

non-toxic potential of KL21® suggests that it can be 

used in related diseases.  

The study of the effects of different herbal-drug 

mixtures prepared with Syzygium aromaticum and 

Rosmarinus officinalis on pain has been concluded 

that the plants may have a positive effect if used in 

combination with drugs. In clinical study 

investigating the effectiveness of Achillea 

millefolium and Hypericum perforatum ointments, it 

has been reported that herbal blended ointment 
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reduces perineal pain level, redness, edema, and 

episiotomy wound ecchymosis, so consuming them 

may be beneficial for the treatment of episiotomy. 

The another clinical study, in which a polyherbal 

sedative (containing Valeriana officinalis, Passiflora 

incarnate and Humulus lupulus extracts) was 

compared with a modern sedative-hypnotic drug, 

suggested that the herbal mixture may be an 

alternative to modern medicine despite its minimal 

side effects in sleep related problems. The efficacy 

and lack of side effects of Melissa officinalis and 

Valeriana officinalis herbal supplement, which are 

found to be beneficial for sleep disorders in the 

menopause, suggest that they may be an alternative 

to modern hypnotics. According to the study 

investigating the effect of a plant mixture containing 

Silybum marianum and Berberine aristata on lipidic 

and glycemic profiles of diabetes and hyper 

cholesterol patients, datas were obtained that 

consumption of the herbal mixture with the drug or 

as a single use could be effective30. All of these 

studies indicate that plants used in various diseases in 

combination can show synergistic effects and 

positive responses can be obtained in related 

illnesses.  

CONCLUSION 

In this study, we investigated the acute, subacute and 

post-subacute toxicity of KL21® herbal food 

supplement on rats. There were twenty one different 

plant extracts in each capsule of KL21®, and the toxic 

effect of the product was not observed at the 

administered dose. When we look at our study with 

KL21® herbal supplement and the studies made with 

herbs in KL21®, it is concluded that herbal food 

supplements will not produce toxic and side effects if 

they are used either individually or as a combination, 

in appropriate doses. 

In conclusion, thanks to the synergistic or similar 

effects of the plants, the therapeutic effects may 

occur when used in combination. The therapeutic 

effect of KL21® should be supported by carrying out 

studies at clinically.  
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