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Litchi is safe and harmless in normal individuals 
 
The paper on ‘Determination of tolerable 
dose of litchi fruit’ by Tripathi et al.1 
confirms the safety of litchi in mice, and 
by extrapolation, in normal people. In-
deed litchi has never been alleged to be 
unsafe in normal people. 
 The authors imply that their results 
disprove the aetiological association of 
litchi in outbreaks of acute brain disease 
in children in Muzaffarpur, contradicting 
earlier studies that we and others have 
published1–4. That insinuation is unwar-
ranted, as they did not address the ques-
tion directly or indirectly in mice1.  
 The disease in question is ‘acute hypo-
glycaemic encephalopathy’, not mere 
hypoglycaemia or acute encephalitis2. 
Encephalitis (brain inflammation) is 
caused mostly by neurotropic viruses. 
Litchi cannot cause encephalitis. The old 
name of ‘encephalitis syndrome’ for this 
disease, as repeated in their paper, is 
misleading and should be avoided1,3,4.  
 The hypoglycaemic encephalopathy in 
Muzaffarpur has a cause-constellation of 
three factors – under-nutrition, prolonged 
fasting and prior litchi consumption2–7. 
The litchi association was proved by us 
and independently reconfirmed with  
further evidence by a large panel of in-
vestigators2–7. The neuronal toxins are 
endogenous short-chain fatty acids and 
branched-chain amino acids accumulat-
ing in blood as a result of blockage of 
fatty acid beta-oxidation and gluconeo-
genesis2,4,6,7. Methylene cyclopropyl ala-
nine and glycine (MCPA, MCPG) in 
litchi are not directly toxic to brain 
cells2,6,8.  
 Fear of toxicity should not affect litchi 
production in Muzaffarpur6,8. Perhaps the 
term ‘hypoglycin’ used for MCPA may 
have misled the authors to ask if litchi 

may have phytotoxins rendering it un-
safe. 
 Brain needs euglycaemia (normal 
blood glucose level, >70 mg/dl) all the 
time. When food-derived glucose level 
gets low early in the morning, especially 
following prolonged fasting, liver glyco-
gen is converted to glucose through gly-
cogenolysis. If liver glycogen store is 
precarious, as in undernourished child-
ren, body resorts to fatty acid beta-
oxidation and gluconeogenesis. MCPA 
and MCPG block fatty acid beta-
oxidation cycle at several steps and also 
secondarily inhibits gluconeogenesis, 
causing accumulation of toxic metabolic 
intermediates2–4. This is why the disease 
has early morning onset, without excep-
tion3.  
 Tripathi and co-authors report that lit-
chi fruit, even in unnaturally high dose, 
did not cause hypoglycaemia in Swiss 
albino mice1. Earlier, Asthana et al.7 had 
shown that powdered litchi seeds deliver-
ing MCPG dose of 7.5 μg/kg body 
weight did not induce hypoglycaemia in 
normal Wistar albino rats. Tripathi et al.1 
did not find hypoglycaemia in mice 
fasted for 6 h before giving litchi. Six 
hours without food is insufficient to sti-
mulate fatty acid oxidation and gluco-
neogenesis. Asthana et al.7 showed that 
young rats starved for 24 h and given 
MCPG developed severe hypoglycaemia 
(40 mg/dl). Without MCPG, starved rats 
had decreased glucose levels (79 mg/dl) 
compared to control animals (117 mg/dl)7. 
 The brain function derangement (en-
cephalopathy) is due to neurotoxic meta-
bolites of blocked fatty acid oxidation 
and gluconeogenesis4,7. MCPA and 
MCPG are not direct ‘phytotoxins’ in the 
usual sense, but we may consider them 

as ‘pro-toxins’ that stimulate endogenous 
production of neurotoxic metabolites  
under conditions of under-nutrition and 
prolonged fasting. Therefore, it is better 
to avoid attributing toxicity to litchi 
fruits8. 
 

1. Tripathi, J., Bandyopadhyay, N., Hajare, S. 
N., Wadhawan, S., Sarma, H. D. and 
Gautam, S., Curr. Sci., 2019, 117, 1292–
1299. 

2. John, T. J. and Das, M., Curr. Sci., 2014, 
106, 1184–1185. 

3. Shah, A. and John, T. J., Curr. Sci., 2014, 
107, 570. 

4. Shrivastava, A. et al., Lancet Glob. Heal., 
2017, 5, e458–466. 

5. Das, M., Asthana, S., Singh, S. P., Dixit, 
S., Tripathi, A. and John, T. J., Curr. Sci., 
2015, 109, 2195–2197. 

6. John, T. J. and Das, M., Indian Pediatr., 
2016, 53, 399. 

7. Asthana, S., Dixit, S., Srivastava, A., 
Kumar, A., Singh, S. P., Tripathi, A. and 
Das, M., Toxicol. Lett., 2019, 301, 34–41. 

8. John, T. J., The Indian Express; https:// 
indianexpress.com/article/opinion/columns/ 
aes-outbreak-death-toll-bihar-muzaffarpur-
5811732/, published 3 July 2019. 

 

 
T. JACOB JOHN1 
MUKUL DAS2,*  

ABHIRUP SARKAR3 

 
1Formerly at Clinical Virology,  
Christian Medical College,  
Vellore 632 004, India 
2Formerly at CSIR-Indian Institute of  
 Toxicology Research,  
M. G. Marg,  
Lucknow 226 001, India 
3Department of Laboratory Medicine,  
All India Institute of Medical Sciences,  
New Delhi 110 029, India 
*e-mail: mditrc@rediffmail.com 

 
 
 
 
 
 



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /sRGB
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


