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ABSTRACT 
Andaliman is a typical plant (Northen Sumatera, Indonesia) contains antioxidants and as herbal medicine in the 
future. This aimed in this research to determine the toxic value of nano herbal and aliman and analyze histology of 
the liver, lungs, heart and brain after given of this herb. Nano herbal andaliman were made using High Energy 
Milling (HEM). LC50 was used Brine Shrimp Lethality Test with concentrations of 10, 100, 1000, 10000 ppm while 
LD50 consists of 3 stages: dose orientation test (12 mice), preliminary test (20 mice) and LD50 determination (30 
mice) for 14 today by the Thomson Weil formula, then the organ was investigated for histology. The results of this 
research: LC50 value=1737.80 ppm, LD50 =9.807g/KgBW ± 0.075 and a significant difference was noticed (p 
<0.05) in liver weight but no significant difference (p> 0.05) on the weight of lungs, heart and brain. A significant 
difference also in organ histology on the administration nano herbal andaliman in each dose level.  Nano herbal 
andaliman belongs to the category of mild toxic so that it could be processed as a herbal medicine of the future. 
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INTRODUCTION 
Herbal medicines have thousands of constituents simultaneously against disease.1 Incorporation of herbal 
extracts into the new formulation system has problems such as dosage and lack of absorption which 
attract the attention of pharmaceutical companies. The increasing of herbal medicines because they have 
fewer side effects compared to synthetic drugs.2 Herbal plants in smaller sizes have the advantage of high 
loading capacity, improved surfaces and are given in high concentrations.3 Difficulty penetrating active 
substances on the lipid membrane of body cells is often a problem in drugs.4 
 Andaliman extracts contain coumarin and alkaloids (typical ingredients of the family Zanthoxylum) and 
steroids in considerable amounts.  Andaliman also contains terpenoids as anti-fungi, antimicrobial activity 
and antioxidant.5-7 Zanthoxylum family contains hepatoprotective, antibiotic antiproliferative, and also as 
antiplasmodial, cytotoxic, anticonvulsant, and analgesic.8-12 Although nano herbal have opportunities in 
the treatment of various diseases but its safety is still questionable.13 Changes in the physicochemical and 
structural properties of nano-sized materials engineered,  decreases in size are responsible for several 
material interactions could toxicological effects.14 Therefore a toxicity test was needed on nano herbal 
andaliman for an effective dose. 

EXPERIMENTAL 
Materials 
Andaliman was obtained from traditional markets in Medan. Mice were obtained from animal cages in the 
Biology Laboratory, Faculty of Mathematics and Science, University of Sumatera Utara,  Artemia Viper 
Eggs (Jeannie Hoo., LTD, China). Flakon, artemia hatchery (local), micropipette (Socorex ISBA S.A), 5-
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watt lamps (dop), aerator (Niko Nk 1200),. 0.9% NaCl from Otsuka®, drop pipette, analytical balance 
(Mettler Toledo AB204), Vortex (Dijkstra), 1 set of surgical instruments (PT. Glorya Medica Abadi), 
formalin and hematoxylin-eosin stains  (PT.  Arjuna  Utama Kimia), paraffin  (PT.  Kirana Mitra Abadi), 
ethanol  (Bratachem®),  xylene (PT. Anugrah Putra Kencana) and Mayer’s  albumin  (PT.  Indo  
Achitama  Chemical  Industry). 
 
Nano Herbal Andaliman 
Nano herbal andaliman has been made using the High Energy Milling (HCl 2M, Tokyo Japan) at the 
Indonesian research institute (LIPI, Jakarta). The procedure for change of herbal andaliman to be nano-
size were balls as a crushing medium into a larger diameter jar then small balls and samples. HEM was 
turned on for 2 hours.15 The method and results of this study have been registered with a simple patent 
(S00201900840).   
 
Lethality Test 50 (LC50) 
LC50 used the Brine Shrimp Lethality Test. Artemia larvae into 5 mL vial bottles containing 10, 100, 
1000, 10000 ppm nano herbal andaliman then observed for 24 hours motility and probit values. 
 
Lethal Dose 50 (LD50) 
LD50 used mice (Mus musculus) around 18-20g BW. Experimental animals were from Biology animal 
cages in the University of Sumatera Utara. LD50 used 3 stages; the dose orientation test (12 Mus 
musculus) for 24 hours; the preliminary test (20 Mus musculus) for 24 hours,16 and the determination of 
LD50 (30 Mus musculus) where 25 mice for treatment and 5 mice as control during 14 days.17 In the final 
stage, the death motility and LD50 values were calculated by the Thomson Weil formula. Histological 
description of the liver, kidneys, lungs, heart and brain were observed by the process of Hematoxylin-
Eosin staining. The Thomson Weil formula used is: 
 
Log m = Log D + d (f+1)         (1) 
LD50 range = = antilog (log m ± 2 x  log m)       (2) 
 
Where, m is the LD50 value, D is the smallest dose used, d is the log of the multiple of the dose, and f is 
the factor value from the Thomson Weil table. 
 

Statistics 
The Data were calculated by statistical software version 23. The test carried out was two-way ANOVA 
(α= 0.05) with 5% significance level.  
 

RESULTS AND DISCUSSION 
Based on Table-1, it is known that the higher the concentration of nano herbal andaliman, the higher the 
mortality of artemia larvae and the probit value. Based on calculations derived from the LC50 equation 
(Fig.-1), nano herbal andaliman have a value of 1737.80 ppm so that this herb was one of the plants that 
have a mild toxic. 

Table-1: LC50 Probit Value 
Treatments Log10 % Motality Probit 

10 1 0 0 
100 2 20 4.16 
1000 3 55 5.13 
10000 4 70 5.52 

Dose Orientation Test  
Table-2: LD50 Dose Orientation Test 

Treatments 
Number 
of mice 

Dose 
(mg/KgBW) 

Mortality 
% 

Mortality 
P1 3 9 0 0 
P2 3 18 0 0 
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P3 3 36 0 0 
P4 3 72 1 20 

Preliminary Test 
Table-3: Preliminary Test 

Treatments 
Number 
of mice 

Dose 
(mg/KgBW) 

Mortality 
% 

Mortality 
P1 5 45 0 0 
P2 5 90 0 0 
P3 5 180 1 20 
P4 5 360 3 60 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig-1: Graph of the LC50 Value Equation 
LD50 Determination 
The dose orientation stage (Table-2) used a single dosage test orally by selecting a random dose with 4 
dose ranks, Death occurred in a group in observations 24 hours later carried out to the second stage. The 
second/preliminary test (Table-3) used 20 mice (5 mice/groups), if  a death in the lowest dose of such as 
180mg /KgBW for 24 hours. The dose for the third stage (LD50 determination) used a pre-death dose 
which was 90mg /KgBW. Determination of dose in step 3 (Table- 4) used multiples of R dose.17 Based on 
the calculation of LD50 using the Thomson Weil formula, LD50 value of the nano herbal andaliman was 
9.807g/KgBW ± 0.075. So the nano-herbal andaliman belong to the mild toxic category. Andaliman 
(small size) is not difficult to penetrate the body's lipid membrane.3,4Andaliman in nanosize would carry 
optimal important content in cells bypassing several obstacles such as gastric acid pH, liver metabolism 
and increasing circulation of drugs into the blood due small size.1,18. 

Table-4: LD50 determination 
 
   
 
 
 
 
 
 
Organs Weight 
Giving nano andaliman herbal was influential on liver weight and a significant in liver weight  (p<0.05) 
(Table-5). The liver was the largest organ in the body and very sensitive when there were toxic 
substances, chemicals or harmful substances entering the body. The liver acted as a detoxification organ 
in the body. When the nano herbal andaliman entered the body of the mice, the liver responds quickly. 
Changed in liver weight occur in each treatment. There was no significant difference (Table-5) on the 
weight of the lungs, heart and brain (p> 0.05). It was suspected because the organ did not affect or 
interfere with the content/compounds contained in nano herbal andaliman. 
 

Treatments 
Number 
of mice 

Dose 
(mg/KgBW) 

Mortality 
% 

Mortality 
P1 5 90 0 0 
P2 5 127.27 2 40 
P3 5 179.99 2 40 
P4 5 254.55 3 60 
P5 5 359.98 4 80 

y = 1.753x - 0.68
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Table-5: Weight of Organs 

Tretments 
Organs 

Liver Lungs Hearts Brain 
Control 1.47 ± 0.01a 0.31± 0.02 a 0.18 ± 0.01 a 0.34± 0.01 a 
P1 1.50 ± 0.04 ab 0.31± 0.01 a 0.18 ± 0.01 a 0.35± 0.03 a 
P2 1.48 ± 0.03 ab 0.34± 0.02 a 0.17 ±0.01 a 0.36± 0.02 a 
P3 1.57 ± 0.08 bc 0.30± 0.01 a 0.17 ±0.02 a 0.35± 0.02 a 
P4 1.58 ± 0.09 c 0.34± 0.03 a 0.18 ±0.01 a 0.33± 0.03 a 
P5 1.71 ± 0.06 d 0.32±0.06 a 0.18 ±0.01 a 0.34± 0.01 a 

   
Histology of the Liver After Administration of Nano Herbal Andaliman 
There were significant differences (p <0.05) in normal hepatocyte cells, parenchymatic degeneration, 
hydrophic degeneration and necrosis (Table-6). Normal hepatocyte cell values in P1 and P2 have almost 
the same average. The highest parenchymal degeneration in the P1 dose, while hydrophic degeneration in 
P3. Giving herbal andaliman nano to mice at different doses causes damage to hepatocyte cells. The 
average liver damage in P1 and P2 doses was almost the same but there were significant differences (p 
<0.05) at each dose level. 

Table-6: Aerage of Damages Degree in Liver 

Treatments Normal 
Parenchymatous 

Degeneration 
Hydropic 

Degeneration 
Necrosis 

Control 53.4 ± 2.41e 62.4 ± 3.28 c 25.2 ± 6.91 a 28.0 ± 6.42 a 
P1 42.2 ± 1.30 d 71.6 ± 5.17 d 34.8 ± 4.03 ab 41.6 ± 5.36 b 
P2 42.1 ± 4.09 d 67.6 ± 6.14 cd 39.6 ± 6.15 b 46.4 ± 2.19 b 
P3 30.4 ±  4.09 c 64.0 ± 5.15 c 70.8 ±  11.13d 56.0 ± 6.91c 
P4 16.0 ± 2.55 a 52.0 ± 5.47 b 53.4 ± 11.69 c 160.8 ± 4.38d 
P5 20.6 ± 1.14 b 32.8 ± 5.40 a 34.2 ± 7.52 ab 206.4 ±10.04 e 

 
Based on observations of liver cell histology (Fig.-2) showed that the control group the most hepatocyte 
cells were still normal and blood vessels were still visible. In P1 dose, liver damage with parenchymous 
degeneration was seen more than hydrophic degeneration and necrosis. P2 also had a large but not as 
much parenchymous degeneration in P1. P3 had the most hydrophic degeneration than other doses and 
the shape of the hepatocyte cells of the liver is increasingly irregular and the density between cells 
decreases. This dose showed the onset of an increase in severe damage to liver cells. Cell necrosis was 
clear and numerous. P5 was the highest dose in this study. It appears that the damage was getting worse. 
The relationship between cells had a short distance and very toxic. Many cell nuclei emerge from 
hepatocyte cells in the liver.The Dead cell of  nuclei appeared smaller, chromatin and reticular fibers 
multiply. Increased hepatocyte damage by chemical compounds in andaliman fruit. A study also proved 
that hepato protectors are widely known to protect the liver from damage.19   However, herbal liver 
protection was preferred by the public. Terpenoid compounds can be used as insecticides and highly toxic 
to animals.20 The damage would cause an immune response, and directly affect cell biochemistry. The 
occurrence of liver cell necrosis could be identified by changes in the cytoplasm and cell nucleus.21 
 
Histology of the Lungs After Administration of Nano Herbal Andaliman  
Based on Table -7, the control group had thick membranes and complete alveoli cells. Blood vessels in 
the control group were also clearly visible and the distance between the alveoli was not far. P1 began to 
decrease in thickness on the membrane, and the shape of the lumen did not bind completely. P3 had an 
irregular lumen, reduced membrane thickness and an alveolar relationship between the dense. P4 had an 
alveolar membrane that was not thick and the relationship between the alveoli away. P5 was the highest 
dose and a break in the relationship between the alveoli and the irregular shape of the lumens (Fig-3). The 
relationship between alveoli in the pulmonary organ in the control group showed that the extracellular 
matrix consists of intact collagen and elastin fibers. Alveolar lumen looked different and damage to the 
structure of the lung microanatomy caused by damage to epithelial and endothelial cells in the alveoli. 
Physiologically, free radicals or incoming toxic substances were detoxified by macrophages, neutrophils, 
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and eosinophils. However, an excessive increase in the airway would trigger the movement of 
macrophages, neutrophils, and eosinophils which can cause an inflammatory reaction that could lead to 
more cell damage and death.22,23 The pathologically changed cause narrowing of the airways and airway 
obstruction.24 Therefore excessive doses will cause respiratory problems in mice. 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig.-2: Histolgy of Liver Damages. (A.)Control, (B.)P1(90mg/KgBW), (C.) P2 (127.27mg/KgBW), (D.)P3 
(179.99mg/KgBW), (E.) P4(254.55mg/KgBW), (F.)P5(359.98mg/KgBW). 

a. Normal hepatocytes, b. Parenchymatous hepatocytes, c. Hydropic hepatocytes, d. Necrosis cell (40x) 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig.-3:Histology of Lungs. (A.)Control, (B.) P1(90mg/KgBW), (C.)P2 (127.27mg/KgBW), (D.)P3 
(179.99mg/KgBW), (E.) P4(254.55mg/KgBW), (F.)P5(359.98mg/KgBW).  

a. Alveolar Membrane Thickness, b. Lumen Alveolus, c. Relationship between alveoli (40x) 
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Table-7: Average of Damages Degree in Alveolus Lungs 

Treatments 
Alveolar 

Membrane 
Thickness 

Lumen 
Alveolus 

Relationship 
between alveoli 

Control 1.44 ± 0.17a 2.04 ± 0.08a 1.32  ±  0.18a 
P1 1.48  ± 0.33a 2.00 ± 0.14a 1.84 ±  0.41b 
P2 1.68  ± 0.30 a 2.16 ± 0.17ab 2.16 ± 0.17c 
P3 1.72 ±  0.54 a 2.16 ± 0.33ab 2.2 ±  0.14c 
P4 2.52 ± 0.22 b 2.36 ± 0.09b 2.36 ± 0.17cd 
P5 2.72 ± 0.11 b 2.64 ± 0.29c 2.64 ± 0.26d 

 

Histology of the Hearts After Administration of Nano Herbal Andaliman  
Heart damage affected the heart muscle cells after administration of nano herbal andaliman (Table-8). 
They had damage with varying degrees of damage at each dose level. There was a significant difference 
(p <0.05) in normal heart muscle cells, parenchymous degeneration and necrosis but no significant 
difference in hepatocytes of the liver that changed hydrophically (p> 0.05). Normal muscle cell values in 
P1, P2 and P3 (the same average). The highest parenchymal degeneration was P3 dose, while hydrophic 
degeneration and necrosis in P5. Histology of cardiac cells (Fig.-4) showed that at each dose level 
parenchymalosa degeneration, hydrophic degeneration, necrosis, cardiac muscle cells form increasingly 
irregular and reduced density between cells. Parenchymal degeneration was reversible, and cells could 
return to their original state. However, in severe or persistent stress and  irreversible injuries occur. The 
heart muscle is a target for autoimmune inflammation. Old age, thymoma, and anti-CV1 antibodies 
appear to be risk factors that can lead to recognizing cardiac involvement.25,26 The activity of this plant 
with the appropriate dosage, can be used as an antioxidant by inhibiting the formation of oxygen free 
radicals (ROS) which can damage cancer cells.27 

 

Table-8: Average of Damages Degree in Hearts 

Treatments Normal 
Parenchymatous 

Degeneration 
Hydropic 

Degeneration 
Necrosis 

Control 62.8 ± 0.83e 43.2 ± 5.40a 19.2 ± 3.42a 18.4± 9.20 a 
P1 64.8 ± 0.84 d 46.8 ± 6.09b 19.9 ± 3.46a 21.6 ± 9.22a 
P2 62.6 ± 2.80d 43.6 ± 7.40bc 22.8 ± 6.22a 25.6 ± 9.21a 
P3 57.4±  2.88c 54.4 ± 4.35bc 22.2 ±  5.84a 32.0 ± 10.21a 
P4 47.2 ± 6.57b 52.4 ± 2.19bc 19.2 ± 6.55a 80.8 ± 11.01b 
P5 40.6 ± 3.13a 51.6 ± 3.84c 28..2 ± 4.52a 96.8 ±11.04b 

 

Histology of the Brain After Administration of Nano Herbal Andaliman  
In the cerebellum, there are purkinje cells that play an important role in controlling movement. Nano-
herbal andaliman affected the number of purkinje cells in the brain of mice. There was a significant 
difference (p <0.05). However, this number was inversely related to brain cell necrosis in mice. Necrotic 
heart cells were lowest in the control group and highest in the P5 group. The higher the dose of nano 
herbal andaliman, the higher the necrosis of mouse cells in the brain. Based on statistical tests there was a 
significant difference (p <0.05) in necrosis of brain cells in mice after administration of nano herbal 
andaliman in each dose level. Based on observations of brain cell histology (Fig.-5) showed the control 
group had many purkinje cells.  Purkinje cells in P3 and P4 decreased the relationship between cells away 
and necrosis was increasing. P5 had very much cell necrosis and long-distance of the relationship between 
cells. This dose could interfere with the central nervous system in mice. The cerebellum and hippocampus 
are the parts of the brain that are most vulnerable to damage by oxidative stress because they have low 
antioxidant activity.28 Some researchers claimed that oxidative stress could induce the formation of free 
radicals that cause cell damage and death.29,30 The higher the andaliman dose, the lower the number of 
cells in the rat brain. Research using andaliman using ethanol extract also showed a significant reduction 
in the number of Purkinje cerebellum cells. 31-34 Nano-herbal andaliman research also plays a role in 
preeclampsia.35 This research concludes that testing for acute toxicity from solid dispersions is very 
important to be evaluated because it ensures safety and effectiveness of the formulation.36 
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Fig.-4: Histology of Heart Damages (A.)Control, (B.)P1(90mg/KgBW), (C.)P2 (127.27mg/KgBW), (D.)P3 
(179.99mg/KgBW), (E.) P4(254.55mg/KgBW), (F.)P5(359.98mg/KgBW). 

a. Normal of heart cells  b. Parenchymatous cells, c. Hydropic cells, d. Necrosis cell (40x) 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig.-5: Histology of Necrosis Cells in Brains, (A.)Control, (B.) P1(90mg/KgBW), (C.)P2 (127.27mg/KgBW), 
(D.)P3 (179.99mg/KgBW), (E.) P4(254.55mg/KgBW), (F.)P5(359.98mg/KgBW).  

a. Purkinje cells, b. Necrosic cell (40x). 
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CONCLUSION 
LC50 value of 1737.80 ppm and LD50 of 9.807g /KgBW ± 0.075 after given nano herbal andaliman, so 
that this plant in nanosize is classified as a mild toxic category and a significant difference (p <0.05) at 
each dose level against the histological in the liver, lungs, heart and brain. 
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