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The Micro- and Ultra-structural Characteristics of Kidneys
in Three Anurans and Their Adaptation to the Habitats
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Abstract ; The structural characteristics of the kidney, especially the nephron of three anurans ( Rana
chensinensis, Pelophylax nigromaculata and Bufo stejnegeri ) were comparatively observed by electron
microscopy, light microscopy with H. E and Toluidine blue staining, and Acid phosphatase histochemical
method. The three anurans live in different habitats, such as P. nigromaculata in pond ( water type) and B.
stejnegeri and R. chensinensis in wetland or hills (terrestrial type) after reproductive period. Obvious differences
in distributing patterns of renal corpuscle, number of nephrons, length of renal tubules, the glomerulus filtrate
areas, the plasma membrane infolding of proximal tubule and distal tubule were observed among these anurans.
The kidney of B. stejnegeri had the strongest activity in the functions of filtration and re-absorption. This study

indicates that the diversity and characteristics of kidney structures are resulted from the adaptation to their
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different life habitats.
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Fig.1 The distribution pattern of renal corpuscle in kidney
Lo ARl 2 BEEEOURE ek 5 3. ol FRAE IR,
A ZE B, 2000 B IO ARSI B 2B R ERBE I, b5 NI, R 5 S I

1. Rana chensinensis; 2. Pelophylax nigromaculata; 3. Bufo stejnegeri

A. Longitudinal section of the left kidney, the left is medial zone and the right is lateral zone;

B. Transverse section of the left kidney, the upper is dorsal zone and the lower is ventral zone.
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Table 1 Comparison of the values related to renal corpuscles among Pelophylax nigromaculata

Rana chensinensis and Bufo stejnegeri

SR e SRIERIN o B IR R
Pelophylax nigromaculata Rana chensinensi Bufo stejnegeri
1, K (
HAMKI () 36.30 £2.52 25.70 +3.06 55.30 £7. 10
Number of renal corpuscle
%, BRRE (A /mm2
. B /IMA S BE (A mm? ) i 4.85+0.29 339 £0.27° 7.16 +0. 68
Density of renal corpuscle( number/mm®)
=N X‘ /[:{
/MRS 0.633 +0. 127 0.709 +0. 128° 0.532 £0. 098"
Relative area of renal corpuscle
B NERA R T
_ ’:’ J %*HXTEJT‘ 0.107 +0. 020 0.061 +0.013" 0.031 +0.008"
Relative width in bowman’ s corpsule
5 /N BRAF X i i AR
R 'l:j j kA TdbLE* 0. 165 +0. 032 0.204 +0.037" 0. 197 +0. 0354
Relative filtration area in renal glomerulus
15z X‘ ‘ll‘—_j‘w‘lu; ‘Tj‘ H
FEHFS £ 08I 1R 0.605 +0.017 0.518 +0.010° 1.075 +0. 041

Kidney’ s relative filtration area

o ] At 5 B R e U2 s a 26718 0. 01 < P<<0. 05, b 3278 P<<0. 01 ; 57 [G M 4 55 28 BEA 44 e be 38 . ¢ 36718 0. 01 < P<<0.05,d
Frn P<0.01 ; 5 FRUE RS E AREE FLAS . e 278 0. 01 < P<0.05,f #R P<0.01,

Comparison between Rana chensinens and Pelophylax nigromaculata ;a indicates 0. 01 < P<<0.05, b indicates P<0.01; Comparison

between Bufo stejnegeri and P. nigromaculata ;¢ indicates 0. 01 < P<<0. 05, d indicates P<0. 01 ; Comparison between B. stejnegeri and R.

chensinens ;e indicates 0. 01 < P<0. 05, findicates P<0. 0Ol.
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Table 2 Comparison of the values related to renal tubules among Pelophylax nigromaculata ,

Rana chensinensis and Bufo stejnegeri

ARTEONRE ek

i A IR
Pelophylax . . . ,
. Rana chensinensi Bufo stejnegeri
nigromaculata
T S /N A EAR
. Llﬁﬁ I *HXTE4I 0.482 +0. 032 0.493 +0. 025 0. 500 +0. 050
Relative diameter of proximal segment
AT i NE o]
I AT 0.240 +0. 016 0.250 +0. 010 0.250 +0. 020
Relative height of cell in proximal segment
R HE TSRS 11 .
o H& ERURL A TJ.fM 0. 027 +0. 004 0. 029 +0. 008 0.032 0. 007
Relative diameter of special granules
) BEAH T B AR .
oo nfﬂﬁ. T . 0.282 0. 046 0.246 £0. 034" 0. 195 £0. 020"
Relative diameter of intermediate segment
8] B4 oF=1
. . et HH.@*EXTI " 0. 052 +0. 008 0.050 +0. 010 0.046 0. 010
Relative height of cell in intermediate segment
T/ INE AT B X
. l—lﬁﬁ MR TH T,EM 0.441 +0. 055 0.470 +0. 020* 0.413 +0. 049
Relative diameter in distal segment
7t i NE o]
o I Bﬂﬂ_*ﬁﬁ” 0.114 £0.018 0.113 0. 024 0. 142 £0. 027%
Relative height of cell in distal segment
= ﬁ._rnié ¥ Hefr =L
. = mlﬁﬁ A ﬂﬁﬁitb, 0.370 £0. 014 0. 520 +0. 050" 0.610 +0.020%
The ration of No distal segment/No. proximal segment
i 5 ) B D) T AR L
6.14 0. 30 . .80" .99 £5.13°
The ration of No distal segment/No intermediate segment * 27.37£8.80 19.99 £5.13
b “‘4 ‘H }LQ t =N
B S B TR L 16.57 £1. 16 51.64 +11.29" 32.54 £7.40°

The ration of No proximal segment/No intermediate segment

o [ bR 5 SR BERE B A8 a 2278 0. 01 < P<<0.05,b 7R P<0.01; 5 [CAE IR 5 BB RE i 48 . ¢ %678 0.01 < P<0.05,d
FIR P<0. 01 ; 3 RIS dr E Al 48 e #6715 0. 01 < P<0.05,f /8 P<0.01,

Comparison between Rana chensinens and Pelophylax nigromaculata ; a indicates 0. 01 < P<0.05, b indicates P<0. 01 ; Comparison

between Bufo stejnegeri and P. nigromaculata ; ¢ indicates 0. 01 < P<<0. 05, d indicates P<<0. 01 ; Comparison between B. stejnegeri and R.

chensinens ; e indicates 0. 01 < P<0.05, f indicates P<0. 0O1.
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Explanation of Plate

Microstructures and ultrastructure of kidneys in 3 anurans

1. Microstructure of kidney in Rana chensinensis, H. E staining; 2. Microstructure of kidney in Pelophylax nigromaculata, H. E staining; 3.
Microstructure of kidney in Bufo stejnegeri, H. E staining; 4. The cellular granules of proximal tubule in B. stejnegeri, H. E staining; 5. The
cellular granules of proximal tubule in B. stejnegeri, ACP histochemical staining; 6. The cellular granules of proximal tubule in B. stejnegeri,
toluidine blue staining; 7 —9. The lymphomyeloid tissue of the kidney in R. chensinensis, P. nigromaculata and B. stejnegeri respectively; 1
-9. Bar=40 pm; 10 - 12. The cells of the proximal tubule in R. chensinensis, P. nigromaculata and B. stejnegeri respectively; 13 —15.
The cells of the distal tubule in R. chensinensis, P. nigromaculata and B. stejnegeri respectively.

RC: B /MA; Po3fsi/NE 5 DL Esi/ ME; L HIBE; AG: WEPHLLI0RL ; Lol LA ; M. AERANE ; N AR B 5L, PM . 4RI ;
BL: U AR 3 BIL: SR ARE kB s M Zbifh s SOC.: ZMaSh=sTAl; MV BT

RC:Renal corpuscle; P: Proximal segment; D: Distal segment; 1. Intermediate segment; AG:Acidophilic granules; L: Lymphocyte; M.
Mast cells; N: Nucleus; BM: Basal membrane; PM: Plasma membrane; BI: Basal plasma infolding; BIL: Basal plasma membrane

infolding labyrinth; M: Mitochondria; SOC: Space outside cell; MV : Microvilli.
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