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Neurosecretion in reproductive behaviour of leeches

In many animals, sexual reproduction involves a whole range of activities and complex behaviours ranging 
from courtship to copulation and beyond. These behaviours have a neuronal basis which is integrated in 
their nervous system. The ganglia of the ventral nerve cord of metamerically segmented animals offer a 
scope to determine the locations of various neurohormones that are involved in reproductive regimens. 

Because of its simple organization, the nervous system of leech is considered a favourable material 
for the study of the specifi c role played by each ganglion of the ventral nerve cord. Separation of ganglia 
along the ventral nerve cord into similar clusters refl ects a degree of autonomy in controlling stereotyped 
behaviour of its own body segment (Knowles 1974).

In the Indian cattle leech, Hirudinaria granulosa, the cerebral ganglia and the subpharygeal ganglionic 
mass are located in the 5th segment on dorsal and ventral regions, respectively. The ventral nerve cord 
extends from the 5th segment down to the posterior sucker. The terminal ganglionic mass of the posterior 
sucker represents seven fused pairs of ganglia. Neurosecretory cells in the leech were fi rst described in the 
cerebral ganglia by Hagadorn (1958) in Theromyzon rude, and by Nambudiri and Vijayakrishnan (1958) 
in Hirudinaria.

In Hirudinaria granulosa the female reproductive system is confi ned to the 11th segment. The ventral 
ganglia close to the ovisacs was chosen by Mishra (1967) for the study of neurosecretory cells. He 
observed intense neurosecretory activity during the breeding period. This led him to suggest a role of the 
substances produced by these cells in reproductive physiology of the animal.

A detailed study was carried out to see waves of neurosecretory activities in the segmental ganglia of 
H. granulosa for the entire period of the reproductive cycle (Mishra and Das 1978). These authors showed 
that about 20% of the neurons that exhibit neurosecretory activity, based on histochemical attributes. 
These neurosecretory cells are not uniformly distributed among the ventral ganglia extending from 6th to 
22th segments. The neurosecretory activity is increased from 20% in Jan-Feb to 35% in March, and then 
it rises to 40% in May. This follows a decline in neurosecretory activity, but is maintained to a base level 
(20%). In a nutshell, neurosecretory (NS) activities in the ventral ganglia are biphasic. The waves of NS 
activities of cerebral ganglia and those of the ventral nerve cord appeared asynchronized. This implied 
that the neurosecratory products of the ventral ganglia are concerned with some aspects of reproductive 
physiology, not shared by the NS cells of the brain (Hagadorn 1958; Mishra and Das 1978).

Salzet et al. (1993) have extracted oxytocin-like substance and its fragments from the supraoesophageal 
ganglion of Erpobdella octoculata and observed their antidiuretic effect in Theromyzon tessulatum. These 
authors have characterized the oxytocin-like peptides in the supernumerary neurons of the sex segmental 
ganglia of leeches, with putative antidiuretic function. 

A team of fi ve American neurobiologists (Wagenaar et al. 2010) in California (Caltech and UCSD), 
undertook a study to examine the neuronal basis of reproductive behaviour in leeches. They isolated 
a peptide hormone, hirudotocin, from the ganglia close to the reproductive organs, and injected it into 
a medicinal leech (Hirudo verbana). This invoked a response and leeches began to show a series of 
movements which included twining around the other member, suggestive of copulatory behaviour. 
Hirudotocin belongs to a family of vasopressin and oxytocin hormones, which are known to play a 
signifi cant role in reproductive physiology in mammals including humans. These fi ndings of Wagenaar et 

al. (2010) are supportive of earlier works of Mishra (1967) in which the neurosecretory cells of the ventral 
ganglia of H. granulosa adjoining the ovisac showed hyperactivity during the breeding season.

http://www.ias.ac.in/jbiosci J. Biosci. 35(3), September 2010, 327–328, © Indian Academy of Sciences    327

Keywords. Leech; neurosecretion; reproductive behaviour



Clipboard328

J. Biosci. 35(3), September 2010

References

Hagadorn I R 1958 Neurosecretion and the brain of the rhychobdellid leech, Theromyzon rude (Baird, 1869); J. 

Morphol. 102 55–90
Knowles F 1974 Twenty years of neurosecretion; in Neurosecretion. The fi nal neurosecretory pathway (eds) F 

Knowles and L Vollath (Springer-Verlag) vol. 6, pp 1–11
Mishra N K 1967 Neurosecretory cells in the ventral nerve cord of leech (Hirudinaria granulosa); Experientia 23 

1055–1057
Mishra N K and Das S C 1978 Functional correlates of the Neurosecretory Cells of the Ventral Nerve Cord of Leech 

Poecillobdella (= Hirudinaria) granulose; Indian J. Exp. Biol. 16 1267–1270
Nambudiri P N and Vijayakishnan K P 1958 Neurosecretory cells of the leech, Hirudinaria granulosa (Sav); Curr. 

Sci. 27 350–351
Salzet M, Wattez C, Verger-Bocquet M, Beauvillain J C and Maleccha J 1993 Oxytocin-like peptide: a novel epitope 

colocalized with the FMRFamide-like peptide in the supernumerary neurons of the sex segmental ganglia of 
leeches –morphological and biochemical characterization, putative antidiuretic function; Brain Res. 601 173–184

Wagenaar D A, Hamilton M S, Huang T, Kristan W B and French F A 2010 A Hormone-Activated Central Pattern 
Generator for Courtship; Curr. Biol. DOI: 10.1016/j.cub.2010.02.027

NIRMAL KUMAR MISHRA

Department of Zoology, Patna University,

Patna 800 005, India

(Email, neerm1940@yahoo.co.in)

ePublication: 7 August 2010



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 215
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.04651
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 215
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.04651
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 600
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /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 (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 5.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. 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 suitable for reliable viewing and printing of business documents.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


