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Histopathological changes of epithelium following the exposure of
N-methyl-N-nitro-N-nitrosoguanidine in Manila clam,
Ruditapes philippinarum

Mu Kun Lee and Min Do Huh'

Department of Aquatic Life Medicine, College of Fisheries Science,
Pukyong National University, Busan 608-737, Korea

To understand responses of bivalve tissues to various injurious agents, histopathological observation was
done in the Manila clam, Ruditapes philippinarum, during 240 hours after an intramuscular injection of N-
methyl-N-nitro-N-nitrosoguanidine (MNNG). Some histopathological changes were observed with the
epithelia of stomach, midgut, hindgut, digestive diverticula and gonads after injecting MNNG. The earliest
degenerative changes were recognized in the epithelium of midgut 12 hours after the injection. Partial or
complete, epithelial destruction was constantly accompanied by the massive infiltration of a mononuclear,
necrotic cell group including hemocytes. At 144 hours later, gonads showed the necrotic desquamation of
their germinal epithelia. Nearly all of the infiltrated cells within the destructive epithelium were suggested
to be hemocytes, from the binding property with a hemocyte-specific lectin, Ricinus communis (RCA-1).
From these results it was concluded that the epithelium of digestive system is vulnerable to parenteral
MNNG and hemocytes might be deeply involved in this MNNG-induced destruction of the digestive
epithelium.

Key words : Manila clam, Ruditapes philippinarum, Hemocyte, Histopathology, N-methyl-N-nitro-N-
nitrosoguanidine
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Table 1. Lectins used for the differentiation of Manila clam hemocytes

Lectin (Abbr.) Major sugar specification Concentration (ug/m{)
Concannavalin ensiformis (ConA) a-D-Man>a-D-Glc 0.2

Glycine max (SBA) D-GalNAc>D-Gal 50

Triticum vulgaris (WGA) (B-GlcNAc)>NeuNac 0.5
Dolichos biflorus (DBA) (a-D-GalNAc) 100.0

Ulex europaeus (UEA-I) a-L-fucose 50

Ricinus communis (RCA-T) B-D-Gal 1.0

Arachis hypogea (PNA) Gal-B-(1-3)-GalNAc 1.0

Gal=galactose; GalNAc=N-acetyl-galactosamine; Man=mannose; Glc=glucose; GlcNAc=N-acetyl-glucosamine;

NeuNAc=Acetyl-neuraminic acid
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Fig. 1~6. Histological features of digestive system in control and experimental groups. H&E. 1: Midgut in control group.
bar=40 um., 2: Digestive diverticula in control group. bar=40 m., 3: Midgut 24 hrs. after MNNG injection. A great num-
ber of necrotic cells including hemocytes are extensively and massively infiltrated into the destructive epithelium. bar=20
um., 4: Midgut 72 hrs. after MNNG injection. Most of the epithelium are completely destructed and packed with a great
number of necrotic cells. bar=20 um. 5: Digestive diverticula 72 hrs. after MNNG injection. Secondary tubules are severe-
ly destructed and necrotized (¥ ). Even remaining tubules are severely atrophied (arrows) and their lumens are filled with
necrotic cellular debris. bar=20 um., 6: Midgut 120 hrs. after colloidal carbon injection. Carbon-laden hemocytes are accu-
mulated underneath the basal lamina (arrows). bar=100 um.
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Fig. 7~8. Lectin histochemical stain of gill and midgut. 7: Normal gill with RCA- [ . Hemocytes showing strong positive
response to RCA- ] are clearly recognizable (arrows). Counter-stained with Mayer's hematoxyline. bar=20 un., 8:
Midgut 24 hrs. after MNNG reacted with RCA- ] . Most of infiltrated cells in the epithelium show strong positive
response to RCA- T (arrows). Counter-stained with Mayer's hematoxyline. bar=20 um.
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