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Microanatomy of the Heart-kidney Complex of Tegillarca granosa
(Bivalvia: Arcidae)
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ABSTRACT

This study was conducted to provide the microanatomical information of the heart-kidney complex of Tegillarca
granosa. The heart-kidney complex was located in the pericardial cavity between the dosal visceral mass and
posterior adductor muscle. The heart composed of two atrium and one ventricle. The kidney composed of a pair of
left and right. The atrium and ventricle of the heart were composed of the epicardium, myocardium and
endocardium. The epicardium of simple epithelial layer composed of cuboidal epithelial cells that had a strong
basophilic nucleus located in the center. The myocardium composed of muscle fiber bundles. The myocardium in
ventricle was denser than in the atrium. The endocardium of simple epithelial layer composed of squamous
epithelial cell that had a strong basophilic nucleus was located in the center. The endocardium thickness of the
atrium was 6.04 (+ 2.26) um, endocardium thickness of the atrium was 7.36 (+ 3.21) um, and appeared to be
thicker in the ventricle. The kidney composed of numerous renal tubules. The renal tubule of simple epithelial layer
composed of columnar epithelial cell with nucleus located in the basal zone and a number of cytoplasmic granules.

The developed striated border was the inner epidermis.
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Fig. 1. Heart-kidney complex of Tegillarca granosa. A: Anatomical region of the heart-kidney complex. B: Dorsal view. C:
Lateral view. F: foot, H: heart, K: kidney, Pam: posterior adductor muscle, Vm: visceral mass.
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1. A=
2 Aol Lg% w9 Tegillarca granosa< 217 30.37
(= 2.08) mm (n = 30) & AALG}.

2.4y

H 5 Mayers hematoxyhn -eosin
(H-E) ¥} Masson A4 4 alcian blue-periodic acid
and Schiff's solution (AB-PAS, pH 2.5) ¥ aldehyde
fuchsin-alcian blue (AF-AB, pH 2.5) 92 AlAstgic}.
AAH3lE AL Pantone® Formula Guide (Pantone
Inc, U.S.A) & 7|£2E IHHEE 23 ol ZABKIh
AAEAL] A 27, At A ARl A, A
At Aue 74 Agse "@o)d s (IMT,
Visus, U.S.A) & ~H8-ste] 570A1% 502 uk5ste] FAJ8}5ict.
FAIAE= SPSS 4] T2 73S o] 83} ANOVA t-test
£ 3 F d5vnE b 9A AA (Least-significant
difference test) 22 24 (P < 0.05) & AL

1. A A3 53 9] 912 2 P
wab YWAde] Aoha s sk
AR 9%, Whd 55 527 3974 (posterior adductor
muscle) Abololl $1A]312 9T} (Fig. 1A). AAIGES A=

sleleh ofeh 4ol she o Fehel siFare s Yol it
(Fig. 1B). A& ¥ 7)) AbUs} shte] 44z 749=90w

AFe 5 - % 3 Aoz FAs] gl
A WArdel ARl ARE e (Fig. 1C), 10%

2=

4 2R s vA49 AR 20E S4% Ad, Aol
0.82 (+ 0.45) mm, =& 1.11 ( 0. 6) mm o} AA-L 94l
7} (pericardial cavity) | $]23}$3 ke o g do
Rk AL T2 ALY moke ﬁ’““ (4620) & H1
ol
PN AN

Al P% ) F3} ofrtu] A A o] 7| AR $1&7} Fu0 7
= Alololl A BEE Y o (Fig. 1C), 10% 54 Tawdelow
Zgi‘]_ Ao 2715 &A% Ay, 2] 2.51 (= 1.15) mm,
1.23 (£ 0.61) mm Itk A AME woko g offd
A (159C) = FHAL =1 gigich

o R
¢

32

2. 3739 22 ¥H =
AAGESEAe] AT AL A4l (renopericardial
gland) 22 2] dj}e] iﬂiﬂi EA8 SIsit) (Fig.
D). e 5 FoIH AL o, Aol e vz ofelel
AAsgem (Fig 2), A4 2715 Ak 2ok (Fig. 34)
Al AAle Alelatk (epicardium), A<= (myocardium),
AU} (endocardium) 22 FA=| o] ISt} (Figs. 5, 6). Al
kg Ay i e Erdo] Fehe] B 94
A 2AAL 849 (+ 2.14) xm T} AL Ahkel Alejut
oA o el W= glen (Figs. 5A, B and D), 24+ wPL
Aolst 1A% ¥2olA% 255l (Figs. 5B and O).
Akt Ao Aleet w5 FAE 47 6.29 (+ 2.33) 4
m, 7.04 (+ 2.43) gm ov, A AeF FA= A2
6.04 (= 2.26) ¢m, 7.36 (£ 3.21) pm o} AAL] Alee)
I At 5] FAE AR T H 7oA Aol
L e skt (Fig. 4).
A} LA RSl 4912 QPR AZER 7
Helon, AuAze] e ool x5t H-E 94 Az
7+t 397148 Yelith (Figs. 5, 6B and C). A2
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Fig. 2. Light microscopical feature of heart-kidney complex of Tegillarca granosa. Ar: atrium, H: heart, K: kidney, Pam: posterior

adductor muscle, Pc: pericardial cavity, Ve: ventricle.

Fig. 3. Light microscopical feature of the heart and kidney of
Tegillarca granosa. A: Atrium (Ar) and ventricle (Ve) in
pericardial cavity. B: Renal tubule (Rt) in kidney.

Masson A5 94 Z¥, 2404 the Aoz velygton
Alkrc Ao A o AUslA #E9lv) (Figs. 5, 6D and
E). A} Al AdeA Alvete] Ao Es Hygez H2 F
ol 91213k H-E 94 A3 st 397145 vehid
(Figs. 5, 6B and C).

3. 43¢ 2498 72
A el Awo s TR ATA PG (Fie.
8B). A% Anwel AHFe 9Fow AuIe FA:

12

@Epicardium DEndocardium

10

Epithhelial layer thickness (um)

Atrium Ventricle

Fig. 4. Epithelial layer thickness of the epicardium and
endocardium in the atrium and ventricle of Tegillarca
granosa.

12.48 (£ 2.95) xm $om, A4 A EE JFFow
Ao 7R R £A8goH (Fig. 7A), H-E A A7} 7hat
37135 vtk AIRA A= v2] AR Ee] EE
on, o5 #42 H-E 4 23} A4 (227C) &= Yepyt
o} ArHells Axdde] s o] 91911 (Figs. 7A and B),
AB-PAS (pH 2.5) HhgellA+= 2k (265C) o= 153151
°r (Fig. 7C), AF-AB (pH 2.5) ul-&of|A= F22 (290U)
°7 ukgslgict (Fig. 7D).

%]

a

oms -2l AAGEFAE A2 Aol o3 WA
gom), o] sl olislRe 5% e A
(Odhner, 1912; Turchini, 1923; France, 1960; Morse
and Zardus, 1991; Kraeuter and Castagna, 2001). o]t}
Ao AAGEFAE A A 22| o] AL 9l
= YA g FAET} (Potts, 1954). Venus mercenaria
(Kelly and Hayes, 1969), Panopea abrupta (Morse and
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Fig. 5. Light microscopical feature of the atrium of Tegillarca granosa. A: Longitudinal section of atrium (Ar), showing the
well developed pericardial gland (Pg). H-E stain. B: Epicardium (Ep) of the atrium. H-E stain. C: Endocardium (En) of
the atrium. H-E stain. D: Epicardium of the atrium. Masson’s trichrome stain. E: Endocardium of the atrium.

Masson’s trichrome stain. Hs: hemolymph sinus, Mfb: muscle fiber bundle, My: myocardium.
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Fig. 6. Light microscopical feature of the ventricle of Tegillarca granosa. A: Longitudinal section of ventricle (Ve), showing
the well developed muscle fiber bundle (Mfb). H-E stain. B: Epicardium (Ep) of the ventricle. H-E stain. C:
Endocardium (En) of the ventricle. H-E stain. D: Epicardium of the ventricle. Masson’s trichrome stain. E:
Endocardium of the ventricle. Masson’s trichrome stain. Hs: hemolymph sinus, Pc: pericardial cavity.

Meyhofer, 1990) ¢ Acila castrensis, Yoldia AR FZE A5, AL F e Al shue] A
thraciaeformis, Y. limatula (Bower and Blackbourn, A, A g o g EA3Th
2003) 9] 7-F AAGETAlE 2lold ofeet gl Abel, waf AAGEEA $1X), Fe 2 725 W A 0
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Fig. 7. Light microscopical feature of the kidney of Tegillarca granosa. A: Showing the striated border (Sb) of renal
tubule. H-E stain. B: Showing the renal tubule (Rt). Masson’s trichrome stain. C: Showing the simple columnar
epithelial cell (Ec) of renal tubule. AB-PAS (pH 2.5) reaction. D: Showing the striated border of alcian blue positive in

renal tubule. AF-AB (pH 2.5) reaction. Hc: hemocyte.
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Z‘l—zr‘%}'] Mpytilus edulis (Pirie and George, 1979) <}
Anodonta calipygos (Suzuki, 1986) oA $JAl=ke] $AlALS
hAA ez AL Aleke] o) Wi o] glom, fAlde &
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ojushF A Alnee] AEAEE HFEE TS
FrAE} A FHE A @ 849 2ulEE A
WAl B3kAle] )58 7FAIt} (Pirie and George, 1979;
Suzuki, 1986). ZF2] (Pirie and George, 1979) &}
Mercenaria mercenaria (Scheairs and Eble, 1995) of|A]
A Ane] A 2e GSdFATloln, A Axd
o] Whdz]o] glrk. 7]A ol slo] 9A]sta glom A|EA
+ Hgol EAIBIEL ol AE F99] 20%E AAg
(Kraeuter and Castagna, 2001).

2 Ao muke] A2 AFA] (Pirie and George,
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