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Litchi fruit has recently been reported to be associat-
ed with encephalopathy outbreaks in India due to 
presence of hypoglycaemic phytotoxins, hypoglycin A 
(HGA) and methylenecyclopropyl-glycine (MCPG). 
Therefore, a need was felt to determine safe tolerable 
dose of fruit based upon animal feeding studies. Swiss 
albino female mice (in each group, n = 6) were fed in 
both starved and unstarved conditions with maximum 
possible quantity of litchi pulp within 10 h duration at 
2.5 h intervals (total quantity ~16 g). This did not re-
sult in hypoglycaemia, weight loss or changes in be-
haviour. Haematology profile, liver and kidney 
functions remain unchanged. Histopathological analy-
sis of brain, liver and kidney too did not indicate any 
structural changes. From the reported range of above  
toxins in litchi pulp the quantity fed corresponds to 
the cumulative minimum concentration of 2.48 and 
~9.0 mg/kg body weight of mice for HGA and MCPG 
respectively, which is lesser than LD50 values of these 
toxins, i.e. 90–100 mg/kg body weight reported in rat. 
Thus based upon equivalent dose-quantity conversion, 
approx. 3.9 kg of litchi pulp/day for an adult human 
(weighing 60 kg) and 0.59–1.17 kg of pulp/day for 
children (1–5 years of age respectively) could be con-
sidered a safe quantity.  

 

Keywords: Blood glucose, brain, haematology, kidney, 

liver, organ function tests. 
 

THE litchi (Litchi chinensis) belongs to the family  

Sapindaceae. The fruit is non-climacteric and therefore 

harvested only upon ripening. Litchi is primarily grown 

in China, India, Taiwan, Thailand and Vietnam. The total 

global production of litchi fruit is estimated to be around 

2.11 million tonnes. In India, Muzaffarpur district in  

Bihar, is the hub of litchi fruit cultivation with a produc-

tion of 56,000 MT, where two varieties ‘Shahi’ and ‘Chi-

na’ are quite common. These varieties are a good source 

of vitamin C (17–25 mg%) and flavonoids. The fruit con-

tains 10–13 g% of total sugar primarily in reducing 

form1. Besides, litchi fruit has been reported to have sev-

eral pharmacological potentials like hepatoprotective  

activity, as well as nootropic effect where litchi fruit ex-

tract was able to enhance cognitive functions in mice2–4. 

 In recent years between 2008 and 2014, Acute Enceph-

alopathy Syndrome (AES) outbreaks have led to nearly 

6000 deaths in India and Bangladesh. These AES out-

breaks have long been called mystery disease as no defi-

nite clinical diagnosis had been made5. In India, 

particularly in Uttar Pradesh and Bihar, most of the cases 

occurred during May–June and October–November6. Pre-

vious studies in different laboratories had reported unhy-

gienic conditions to be linked with the AES, some 

specialists have suggested that high temperature during 

summer leading to sunstroke may be a possible reason of 

AES7,8. Few other authors have reported viral etiology 

pertaining to the AES outbreak, which may be caused by 

bats infecting litchi fruits9,10. Similar outbreaks have been 

reported in other Asian countries like Bangladesh, where 

the AES has been linked with the exposure to the routinely 

used pesticides in litchi orchard11. Some of these studies 

co-related it with litchi consumption as the season of 

AES outbreaks well coincided with litchi harvest period 

in the dry hot months of late May and early June when 

average temperature is above 40C. A report by John and 

colleagues linked the AES outbreak with litchi consump-

tion suspecting the cause as hypoglycaemic phytotoxins, 

hypoglycin A (HGA) and methylenecyclopropyl-glycine 

(MCPG)12. However, recently a report showed that these 

phytotoxins (HGA and MCPG) are present in litchi at a 

very low concentration of 12.4–152 g/g and 44.9–

220 g/g respectively13. Apart from litchi, ackee (Blighia 

sapida) is another popular tropical fruit belonging to the 

same family. Consumption of unripe stage of this fruit 

had long been reported to cause ‘Jamaican vomiting sick-

ness’ owing to the presence of hypoglycin A, a hypogly-

caemic toxin, at a very high concentration of 5.1–

9.2 mg/g in the unripe fruit14,15. The toxicity of MCPG 
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has already been thoroughly studied by other group of  

researchers where administration of 100 mg of MCPG/kg 

body weight in rats, caused a 72% decrease in plasma 

glucose concentration after 4 h (ref. 16). Similarly,  

hypoglycaemic effect of HGA has also been studied in rat 

where 100 mg HGA/kg body wt was able to decrease 

blood glucose up to 2–3 mM after 12–15 h of administra-

tion17. The oral LD50 values of HGA have been reported 

to be 98 mg/kg body weight for rats18. The Food and 

Drug Administration of the United States restricts the 

limit of hypoglycin A to 100 mg/kg weight of fruit in  

the canned aril of ackee fruits19. As there are claims for the 

notion that AES outbreaks are probably caused by toxins 

in litchi, it is important to determine a safe tolerable dose 

of litchi, as the fruit is liked and consumed by a large 

population worldwide. 

 Therefore, the present study was designed to assess the 

acute toxicity of litchi in Swiss female mice, feeding 

them with the most popular litchi variety locally called as 

‘China’. The exclusive feeding was limited to the daily 

calorific requirement of mice (18 kcal metabolizable en-

ergy/day). However, as some of the studies have shown 

that starving or absence of evening meal potentiates the 

effect of the toxins in litchi, the study was planned with 

both starved and unstarved conditions for deciding a safe 

tolerable dose. During the feeding, the behaviour and 

weight of animals were observed and the blood glucose 

was monitored, including various other parameters of 

haematology as well as liver and kidney function tests. 

The histopathological analysis of brain, liver and kidney 

was also performed. The findings were further extra-

polated to determine the tolerable dose in human system 

based upon equivalent dose conversion.  

Material and methods 

Animals and ethical approval  

For animal studies approval was obtained from Institu-

tional Animal Ethics Committee (IAEC), Bhabha Atomic 

Research Centre, Mumbai (Regn No. 106/GO/RBi/S/99/ 

CPCSEA). Female Swiss albino mice, 5–6 weeks old, 

weighing approximately 18–22 g, bred at animal house 

facility of Bhabha Atomic Research Centre (BARC) were 

used for the study. The animals were maintained under 

standard conditions of temperature and humidity (28  

2C; 60–70% RH) and all the experiments were conduct-

ed as per the guidelines issued by the IAEC, BARC. An-

imals were provided with food and water ad libitum. 

Three animals were housed in a polypropylene cage con-

taining sterile corn cob as bedding.  

Litchi procurement and extract preparation  

The litchi cv. ‘China’ was procured from Muzaffarpur, 

India. The 5 kg fruit sample were peeled off and  

deseeded. The fruit pulp was homogenized in a blender 

and centrifuged at 1000 g for 10 min. The supernatant 

was collected, lyophilized and reconstituted to concen-

trate the juice to six times (6 ), and was fed to mice us-

ing oral gavage. Parallelly, the pellet containing the 

remaining solid fibre was also dried and served to mice 

for consumption in the form of food pellet. The total vol-

ume of the feed/animal was calculated according to the 

energy requirement of the mice in terms of calorie intake 

(18 kcal metabolizable energy/day). The total feed  

volume was distributed into four feeds within 10 h dura-

tion at 2.5 h intervals which was equivalent to 16 g litchi 

pulp for each mouse.  

Litchi administration 

The mice (n = 18) were randomly divided into three 

groups of six animals each. The first control group mice 

were provided with food and water ad libitum, the second 

unstarved group (USFL; unstarved fed with litchi) was 

fed with litchi juice using oral gavage and the remaining 

solid fibre, along with ad libitum food and water, and the 

third starved group (SFL; starved fed with litchi) was 

kept without food for 6 h and then were fed only with  

the litchi juice and the remaining solid fibre with normal 

water intake.  

Blood glucose analysis  

After litchi administration, the next morning all the 

groups of mice were sacrificed and blood was collected 

from the heart for glucose analysis. The blood glucose 

analysis was performed using glucometer reading based 

on glucose oxidase biosensor (OneTouch, Life Scan, Inc, 

Europe)20. Similarly, another group of mice containing 52 

animals, was fed with litchi only and during the feeding, 

the blood glucose was monitored till 56 h at different 

time points. The tail vein was punctured with minimum 

distress to the mice, for collection of the blood required 

for analysis.  

Haematological analysis  

The blood from each mice was individually collected in 

sodium heparin-coated tubes (4 ml capacity) and gently 

shaken to avoid microclotting. The samples were imme-

diately processed. Each blood sample was individually 

analysed using Mindray haematology analyser and rea-

gents (Shenzhen Mindray Bio-Medical Electronics Co. 

Ltd, China) for the routine haematology parameters.  

Biochemical analysis  

The blood sample was centrifuged at 3000 g for 10 min to 

obtain the serum. The serum was used for estimating the 
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biochemical parameters pertaining to the liver and kidney 

functions, using EM-200 Automated Random Access 

Clinical Chemistry Analyzer (ERBA Diagnostics Mann-

heim, Germany). All parameters were studied based on 

colorimetric analysis using Merck kits (Darmstadt, Ger-

many).  

 

Liver function test: Bilirubin assay kit measures the  

total and conjugated bilirubin based on Jendrassik-Grof 

method. The bilirubin in the sample reacts with diazo-

tized sulphanilic acid which results in a colorimetric pro-

duct with absorbance at max 530 nm (ref. 21).  

 Aspartate aminotransferase (AST) activity involves the 

transfer of an amino group from aspartate to -keto-

glutarate which results in formation of oxaloacetate and 

glutamate. This gives a colorimetric (max 450 nm) prod-

uct proportional to the AST enzymatic activity present22. 

 Alanine aminotransferase (ALT) enzyme, also known 

as serum glutamic-pyruvic transaminase (SGPT), cataly-

ses the reversible transfer of an amino group from alanine 

to -ketoglutarate, generating pyruvate and glutamate. 

The pyruvate generated results in a colorimetric (max 

570 nm) product by a coupled enzyme assay22.  

 Alkaline phosphatase (ALP) catalyses the hydrolysis of 

phosphate esters, the kit uses p-nitrophenyl phosphate 

(pNPP) as the phosphatase substrate which turns yellow 

(max 405 nm) when dephosphorylated by ALP23. 

 

Kidney function test: Creatinine assay kit method utilizes 

the reaction of picrate with creatinine which forms a red 

coloured complex. This complex absorbs at max of 

510 nm (ref. 24).  

 The blood urea nitrogen content measuring kit uses a 

chromogenic reagent that forms a coloured complex (max 

520 nm) (ref. 25).  

 The electrolytes (Na, K, Cl) were analysed using  

the Ion Selective Electrode (ISE) of EM-200 Clinical 

Chemistry Analyzer (ERBA Diagnostics Mannheim, 

Germany). 

 Calcium assay kit utilizes the reaction between calcium 

ions and o-cresolphthalein which forms a chromogenic 

complex and measured at max 575 nm (ref. 26). Similarly, 

phosphorus in blood can react with ammonium molybdate 

and ferrous sulphate, where the product is measured at 

620 nm (ref. 27).  

Histopathological analysis  

The organs brain, kidney and liver were excised and  

tissue were fixed in 10% formalin for histopathological 

preparations. The samples were paraffin embedded and 

3 m thick sections were cut using microtome. These sec-

tions were stained with haematoxylin and eosin (H&E) 

stain and assessed for histopathological variation using 

microscopic examination. 

Statistical analysis  

Results are shown as mean  standard deviation of read-

ings for each group of mice for specific parameter and 

time point of analysis. P value (level of significance) was 

calculated using one-way analysis of variance (ANOVA) 

using Prism version 6.05 for Windows (GraphPad Soft-

ware, San Diego, CA). P < 0.05 was considered as statis-

tically significant.  

Results and discussion  

The traditional Indian and Chinese medicine has recorded 

litchi to contain several health protective properties in-

cluding antioxidant, anti-cancer, hepatoprotective, anti-

bacterial, antimutagenic, anti-pyretic, anti-inflammatory 

and antiviral properties28. However, it was until recently 

when acute encephalopathy outbreaks in India were 

linked with this fruit, which led to doubt among the  

consumers about its safety12. The present results show 

that feeding of litchi to mice at the maximum possible 

dose, did not show any mortality in any group of mice. 

We also further checked for any other observable signs of 

toxicity. 

No mortality, behavioural change or any toxicity  
observed  

The two groups of mice, the USFL group which were on 

a diet of litchi juice during the day time, while at normal 

ad libitum diet at night and the SFL group which were 

starved for 6 h, then were maintained strictly on a diet of 

only litchi for 24 h supplemented with normal water, did 

not show any change in behavioural trait compared to the 

untreated mice (data not shown). The body weight is an 

important factor to analyse the toxic effect of any dietary 

component, and 10% or more reduction in body weight is 

considered to be toxic. The litchi pulp fed to mice up till 

a stretch of 56 h did not result in any decrease in body 

weight ascertaining the toxicological safety of litchi  

(Supplementary Figure 1). 

No change in blood glucose levels  

As the delayed hypoglycaemia is the major symptom of 

AES in children, we measured the blood glucose levels of 

the different groups of mice. The normal blood glucose 

level of the female Swiss albino mice, reared at the ani-

mal house facility and fed ad libitum was found to be 

176  28.3 mg/dl in the morning which varied in the 

range 130–200 mg/dl throughout the day. The USFL 

group of mice did not show any significant difference in 

the blood glucose level and was similar to the control 

mice (Table 1). The blood glucose level in the SFL group 

https://www.currentscience.ac.in/Volumes/117/08/1292-suppl.pdf
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Figure 1. Photomicrograph showing histopathological sections of brain, liver and kidney. 

 

 
Table 1. Blood glucose level of mice at different  

  feeding conditions  

  Glucose (mg/dl)  
 

Control  176  28a  

USFL  206  59a  

SFL  234  29a  

The measurements were taken in next morning after 

feeding the mice at the evening. Control represents 

mice with ad libitum food and water; USFL denotes 

unstarved mice fed with litchi and then ad libitum 

food and water and SFL is the group of mice which 

was starved and fed only with litchi with ad libitum 

water. Different letters as superscript across the col-

umn indicate significant differences in the mean value 

at P < 0.05.  

 

 

 

of mice was also in the similar range. As it is apparent 

that the mice showed no signs of hypoglycaemia, we  

decided to evaluate the effect of acute administration of 

litchi pulp where mice were kept exclusively on a litchi 

diet along with normal water intake for 56 h. The blood 

glucose level was monitored intermittently as given in 

Table 2. In these mice the glucose level ranged between 

126 and 220 mg/dl and no abnormal variation in glucose 

level (hypo or hyperglycaemia) was observed during the 

period of 56 h of litchi feeding, indicating that litchi  

consumption had no effect on the glycaemic condition of 

mice, irrespective of the starvation. 

Haematological parameters showed no variation  

To further evaluate the toxicity of litchi in mice, the hae-

matology parameters of blood were analysed. Analysis  

of blood parameters is very much relevant to risk evalua-

tion due to any toxicants and therefore changes in the 

haematological system in animal model systems have 

reasonable possibility for human toxicity too. The haema-

tological analysis showed that the haemoglobin (Hb)  

content of control mice was 13.8  0.5 gm%. The USFL 

and SFL group showed no significant variation from this 

normal value (Table 3). The red blood cell (RBC),  

white blood cell (WBC) and platelet (PLT) counts of  

control mice group were found to be 6.7  0.4  

106/cmm, 3.3  1.5  103/cmm and 94.8  4.6  105/cmm 

respectively, which varied within normal range among 

the test groups (USFL and SFL). The RBC count and 

haemoglobin which is the primary intracellular protein of 

RBCs were normal in litchi-fed animals with no indica-

tion of anaemia or any other pathological conditions. The 

normal platelet and WBC differential count suggested no 

sign of infection or inflammation in any group of mice. 

The other RBC indices like packed cell volume (PCV), 

mean corpuscular volume (MCV), mean corpuscular 
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haemoglobin (MCH) and mean corpuscular haemoglobin 

concentration (MCHC); used to describe the concentra-

tion of haemoglobin and further to suggest the restoration 

of oxygen-carrying capacity of the blood; were found to 

be 33.5  1.8%, 49.9  1.1 femtolitre, 20.3  1.3 

picogram and 40.7  2.0 gm/dl respectively, which were 

within normal range in control and test groups (Table 3), 

indicating no significant effect of litchi on the size and Hb 

content of RBCs. The differential count of each cell type 

of white blood cell, i.e. neutrophil (N), eosinophil (E),  

lymphocyte (L) and monocyte (M) was found to be 

28.8  4.6%, 0.8  1.0%, 71.4  8.1%, and 1.4  0.5%  

 

 

 
Table 2. Blood glucose analysis of mice fed only  

  with litchi up till different time intervals  

Time point (h)  Blood glucose (mg/dl)  
 

0  126  12a  

0.25  191  56a  

0.5  147  23a  

0.75  175  42a  

1  220  53a  

1.5  150  30a  

2  167  31a  

2.5  152  25a  

3  127  5a  

8  171  35a  

16  135  20a  

24  146  22a  

36  125  8a  

48  189  35a  

56  139  32a  

Different letters as superscript across the column indi-

cate significant differences in the mean value at 

P < 0.05.  

 

 

Table 3. Haematology data of mice fed with litchi at different  

  conditions 

  Control  USFL  SFL  
 

Hb (g %)  13.8  0.5a  14.1  0.7a  15.3  0.9a  

RBC ( 106/cmm)  6.7  0.4a  7.0  0.2a  7.9  0.4b  

WBC ( 103/cmm)  3.3  1.5a  2.2  0.4a  2.8  0.5a  

PLT ( 105/cmm)  94.8  4.6a  111.5  24.6a  108.0  21.2a  

PCV (%)  33.5  1.8a  34.5  1.4a  38.9  2.1b  

MCV (fl)  49.9  1.1a  49.2  1.5a  48.7  0.3a  

MCH (pg)  20.3  1.3a  20.0  0.7a  19.8  0.5a  

MCHC (gm/dl)  40.7  2.0a   40.8  0.4a  40.6  0.8a  

N (%)  28.8  4.6a  27.3  5.1a  28.7  5.4a  

E (%)  0.8  1.0a  1.0  1.0a  1.6  0.5a  

L (%)  71.4  8.1a  72.3  7.4a  68.2  5.8a  

M (%)  1.4  0.5a  1.3  0.5a  1.0  0.0a  

Hb, Haemoglobin; RBC, red blood cells; WBC, white blood cells; PLT, 

platelets; PCV, packed cell volume; MCV, mean corpuscular volume; 

MCH, mean corpuscular haemoglobin; MCHC, mean corpuscular hae-

moglobin concentration; N, neutrophil; E, eosinophil; L, lymphocyte; 

M, monocyte. Different letters as superscript across the row indicate 

significant differences in the mean value at P < 0.05. 

respectively, which was within normal range in all the 

three groups, thus ensuring the healthy condition of the 

mice.  

LFT indicated proper liver functioning in all groups  
of mice  

As any dietary toxic component affects the vital organ 

function, it was necessary to assess the liver and kidney 

functions to evaluate the possibility of litchi toxicity. 

When liver cell membrane is damaged, many enzymes 

normally located in the cytosol are released into the blood 

stream. Measurements of the activities of serum marker 

enzymes like alanine transaminase (ALT), aspartate 

transaminase (AST) and alkaline phosphatase (ALP) have 

provided an important tool for the assessment of liver 

functions29. So, the liver function tests which measure the 

specific enzymes and protein in blood were analysed to 

evaluate the proper functioning of liver of mice fed with 

acute dose of litchi. The total bilirubin level [BILLI (T)] 

which contains the conjugated and unconjugated bilirubin 

was found to be 0.3  0.1 mg/dl and the conjugated  

(direct) bilirubin [BILLI (D)] was measured to be 

0.2  0.1 mg/dl. However, these levels remained un-

changed between the control and test groups (Table 4). 

Bilirubin which is a breakdown product of RBCs and is 

normally processed by liver, increases in blood during the 

condition of liver dysfunction, however in the present 

study, the total bilirubin level, both conjugated and  

unconjugated, was found to be normal in mice fed with 

litchi compared to control mice. The liver-specific en-

zyme activities like AST, ALT and ALP were determined 

to be 368.8  105.9 IU/l, 54.3  12.3 IU/l and 623.0  

138.8 IU/l respectively. The enzyme activity varied in-

significantly among the test group with respect to that of 

control which shows a healthy liver function. Liver is the 

main source of serum protein and also the only site of 

synthesis of albumin. Any significant change in protein 

and albumin level in blood indicates liver dysfunction 

which impairs protein synthesis. The total protein was de-

termined to be 5.9  0.2 g/dl where albumin and globulin 

were the major constituents at a level of 3.1  0.4 and 

2.8  0.5 g/dl respectively. The level of these proteins did 

not change significantly in all the three groups indicating 

no liver dysfunction (Table 4). Our results indicate that 

litchi consumption has no adverse effect on liver function 

in mice. Previous studies from India too have shown that 

extracts of Litchi chinensis fruit and leaf offered potential 

hepatoprotection against carbon tetrachloride and parace-

tamol induced liver damage2,30,31.  

Normal kidney function in all groups of mice  

The kidney is one of the vital organs in the body which 

helps in excreting the waste of the body in the form of 
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urine which comprises creatinine and blood urea nitrogen 

(BUN). Urea is the principal nitrogenous waste product 

of metabolism and is generated from protein breakdown. 

Urea and creatinine content in blood are considered as a 

suitable prognostic indicator of renal dysfunction and 

kidney failure due to any toxic compounds as they pro-

vide essential information about renal function, particu-

larly excretion and homeostasis. The renal function 

biomarkers, BUN and creatinine (CREAT) contents, were 

found to be 17.8  4.9 mg/dl and 0.5  0.1 mg/dl respec-

tively, in the untreated mice. The BUN and CREAT con-

tents did not change significantly in the group of mice fed 

with litchi irrespective of the starved condition indicating 

proper kidney function (Table 5). The electrolytes in 

blood are measured to assess renal (kidney), endocrine 

(glandular) and acid-base function and are components of 

both renal function and comprehensive metabolic bio-

chemical profiles32. The blood electrolytes like sodium 

(Na), potassium (K) and chloride (Cl) were found to re-

main almost unchanged in all the three groups. The calci-

um and phosphorus contents in blood were 8.8  0.2 and 

4.2  0.5 mg/dl respectively, which did not vary among 

the litchi fed and control groups, showing efficient func-

tioning of kidney in all groups of mice. In this study the 

absence of significant differences in these parameters in-

dicated that litchi pulp has no harmful effect on kidney 

and is not nephrotoxic.  

Histopathological analysis showed no treatment  
related changes  

The functional studies also need to be coupled with the 

appropriate histological studies for further validation. Al-

terations observed in the tissue metabolism are very often 

due to the dysfunction at the cellular level and therefore 

such studies would help in assessing the side effects 

caused due to the ingestion of phytotoxins. The histologi-

cal analysis of the major organs of the mice, i.e. brain, 

liver and kidney showed no treatment-related changes in 

any part of these organs (Figure 1). The brain histological 

sections showed normal neuronal cells with no vascular 

or inflammatory changes after administration of litchi in 

mice (Figure 1 a–c). Light microscopic examination of 

the cross section of liver tissues revealed normal architec-

ture of hepatocytes with no alteration in nuclear or cyto-

plasmic structure in all the groups of mice (Figure 1 d–f ). 

The blood vessels were intact with no signs of haemor-

rhage or inflammation. Similarly, the section from the 

kidney showed compact arrangement of cells with intact 

Table 4. Liver function test 

  Control  USFL  SFL  
 

BILLI (T) (mg/dl)  0.3  0.1a  0.4  0.1a  0.4  0.1a  

BILLI (D) (mg/dl)  0.2  0.1a  0.2  0.1a  0.2  0.0a  

AST (IU/l)  369  106a  285  153a  302  123a  

ALT (IU/l)  54.3  12.3a  58.7  13.7a  61.7  12.7a 

ALP (IU/l)  623  139a  579  186a  675  289a  

Total PRO (g/dl)  5.9  0.2a  5.9  0.4a  5.6  0.4a  

ALB (g/dl)  3.1  0.4a  3.3  0.3a  3.1  0.6a  

GLB (g/dl)  2.8  0.5a  2.6  0.6a  2.6  0.3a  

BILLI (T), Total bilirubin; BILLI (D), direct bilirubin; AST, aspartate 

transaminase; ALT, alanine transaminase; ALP, alkaline phosphatase; 

Total PRO, total protein; ALB, albumin; GLB, globulin. Different let-

ters as superscript across the row indicate significant differences in the 

mean value at P < 0.05.  

 
Table 5. Kidney function test 

  Control  USFL  SFL  
 

BUN (mg/dl)  17.8  4.9a  19.5  2.6a  17.5  2.5a  

CREAT (mg/dl) 0.5  0.1a  0.5  0.1a  0.5  0.2a  

Electrolytes (mEq/l) 

 Na  140.9  2.2a  141.0  1.8a  141.2  4.6a  

 K  4.1  0.2a  4.2  0.3a  4.2  0.4a  

 Cl  100.3  1.1a  101.1  2.7a  100.8  2.5a  

Calcium (mg/dl)  8.8  0.2a  8.6  0.6a  8.5  0.5a  

Phosphorus (mg/dl)  4.2  0.5a  4.1  0.3a  4.1  0.3a  

BUN, Blood urea nitrogen; CREAT, creatinine; Na, sodium; K, potas-

sium; Cl, chloride. Different letters as superscript across the row indi-

cate significant differences in the mean value at P < 0.05. 
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renal corpuscle and kidney tubules indicative of a normal 

structural integrity (Figure 1 g–i). Not only the microscopic 

structure but also the external morphology can be easily 

affected due to the treatment with a particular toxicant. 

Morphologically brain, liver and kidney of treated group 

and control group animals showed their typical structure 

with no alteration in outer surface. Besides, no changes 

were observed in the size of the organs as well. This cor-

roborated the safety data obtained through physiological, 

biochemical and haematological parameters analysis upon 

litchi administration in mice. This rules out the possibility 

of development of brain dysfunction or encephalopathy. 

Determination of safe dose of litchi  

As the current findings ruled out the toxicity of litchi at 

the maximum possible quantity in the mice model sys-

tem, it is important to determine the safe dose of litchi for 

humans too. Previous reports have shown that in rats 

HGA has LD50 dose of 98 mg/kg BW, while MCPG at a 

dose of 100 mg/kg BW causes 72% reduction in plasma 

blood glucose after 4 h (refs 16, 18). Conceding the  

reports from various authors that litchi arils contain HGA 

(12.4–152 g/g dry weight) and MCPG (44.9–220 g/g 

dry weight), during our experiment a cumulative mini-

mum of 2.48 mg/kg body weight (BW)/day HGA and 

~9.0 mg/kg BW/day MCPG was given to starved and un-

starved mice in the form of equivalent litchi concentrate 

which corresponds to 0.2 mg HGA and 0.73 mg MCPG/ 

kg body weight/day in human system according to the  

animal equivalent dose conversion based upon body 

surface area (Supplementary Table 1)33. This corresponds 

to 65.1 g fresh litchi pulp/kg BW/day (Supplementary 

Table 1). Based upon the results and subsequent animal 

equivalent dose conversion, the amount of litchi that an 

average human being weighing 60 kg can consume safely 

is 3.9 kg fresh pulp per day and children of age between  

1 and 5 years can safely consume 0.59–1.17 kg fresh pulp 

per day (Supplementary Table 1), which is much more 

than the usually consumed quantity of litchi pulp per day 

by an individual. The findings thus indicate that to get 

some toxic effect of litchi, its consumption is required at 

possibly much higher level.  

Conclusion 

The biochemical and histopathological evaluation of li-

tchi-fed mice at the maximum possible quantity showed 

no signs of hypoglycaemia or any toxicity even in the 

starved condition, indicating the amount of litchi fed to 

be safe for human consumption which corresponds to 

65.1 g fresh litchi pulp/kg BW/day equivalent to ~3.9 kg 

fresh litchi pulp per day for human adult weighing 60 kg 

and 0.59–1.17 kg fresh pulp per day for children of age 

between 1 and 5 years. As pulp to fruit ratio in case of li-

tchi is almost 1 : 2, all these tolerable values get doubled 

(i.e. 7.8 kg for adult and 1.17 to 2.34 kg for children) 

while considering litchi fruit weight. Based upon the tol-

erable quantity established here, the current findings thus 

indicate safety of litchi fruit for consumption of human 

adults as well as children.  
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