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Correlation Between the Changes of Microstructure and
Testosterone in Nuptial Pad of the Frog, Rana chensinensis
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(1. College of Life Science, Shaanxi Normal University, Xi’an 710062, China;
2. College of Life Science, Shanxi Normal University, Linfen 041004, China)

Abstract: The nuptial pad microstructures of Rana chensinensis in the Qinling Mountain China were observed by
light microscopy during the annual reproductive cycle; meanwhile, testosterone (T) and androgen receptor (AR) localiza-
tion were examined by immunocytochemistry in the nuptial pad. The results indicated that the formation of nuptial spines
was caused by multiplication of germinal cells, granular cells, and volume expansion of granular cells. The regression of
nuptial spines was caused by desquamation of granular cell globules, which wrapped by a layer of horny cells and detach-
ing from epidermis surface. The development of nuptial glands synchronized with nuptial spines morphogenesis. Secretory
activity of the nuptial glands was active during courtship. The distribution of T and AR in germinal cells, granular cells
and nuptial glands showed a good agreement with aspection of microstructures in nuptial pad. These indicated that the for-
mation and regression of nuptial pad were regulated by T. Seasonal variation in the development of nuptial pad were associ-

ated with testis somatic index and spermatogenesis progress. It suggested that pad morphological characters reflected indi-
rectly the development condition of testis.
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Figs. 1-9 Nuptial pad microstructures in Rana chensinensis

gre Granular cell  gec Germinal cell gc Gland cell  ng Nuptial gland  mg

Mucous gland  ep Epidermis  d Dermis  ns Nuptial spine  ch Chromatophores
1.6 In Jun thin and smooth epidermis of nuptial pad nuptial glands being small ~ x 160
2.8 In Aug thickened epidermis of nuptial pad obvious granular cell X 120
3.9 In Sep obtuse epidermis protuberance  x 160
4. 10 In Oct forming indented epidermis protuberance X 76
5.11 In Nov obvious chromatophores regular arranging nuptial spines on nuptial pad’s surface x 76
6. 12 In Dec nuptial spines and nuptial glands  x 120
7.3 In Mar the number of indented nuptial spines diminution X 76
8.4 In Apr arrow showing granular cells globule detaching from epidermis surface  x 120
9. 11 In Nov skin of the foreleg region in female x 120
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Tab. 1 Gray level of T positive reaction in granular cells germinal cells and gland cellsin
nuptial pad of Rana chensinensis mean + SE
Month Germinal cells Ganular cells Gland cells
5 May 128.95+2.86 110.62 +2.62 122.27 +4.42
6  Jun 121.92+3.19 107.02+1.65 118.22+3.95
7  Jul 111.07 £5.78 106.23 +4.16 113.32+4.88
8  Aug 94.15+3.40"7 80.63+3.32"7 95.43+£2.18"7
9  Sep 92.72+3.15 77.15+1.86 88.33+2.17
10 Oct 96.13 +2.27 92.63+1.05*° 97.70+£3.13
11 Nov 102.50+2.85 98.77+2.53 101.05+2.02
12 Dec 105.58+3.10*° 104.27 £2.56 109.93 +2.44*°
1 Jan 104.82 +1.90 106.90 +3.03*10 111.05+4.88
2 Feb 110.93+3.19 105.25 +3.68 114.27 +3.44
3 Mar 124.72£1.50%2 108.78 +6.26 117.50+3.89
4 Apr 130.55+2.90 119.88 £2.27"2 121.67 £3.73
The number at top right corner of mean + SE
denote significantly different from this month group
n=6 " P<0.01 ANOVA-LSD .
3
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Tab. 2 Gray level of AR positive reaction in granular cells germinal cells and gland cells
in nuptial pad of Rana chensinensis mean + SE
Month Germinal cells Granular cells Gland cells
5 May 120.13+3.16 117.75+2.24 123.85+2.31
6  Jun 116.08 +2.56 114.03 +2.82 119.00+3.36
7 Jul 112.50 +£3.07 106.25+2.28 113.17+2.58
8  Aug 66.17 +1.55*7 66.50+1.37*7 66.47 £1.71%7
9  Sep 69.58 £2.35 59.97+2.19 71.97£2.36
10 Oct 80.92+1.90*% 71.18 £2.50*° 81.50+2.70"8
11 Nov 85.45+3.39 83.23+3.00°1° 85.80+2.81
12 Dec 87.38£3.26 76.22 +£3.35 83.22+4.85
1 Jan 89.75+2.21 89.99 +2.09 89.72+3.56
2  Feb 97.83+£5.30"1° 94.33£2.52" 1 90.43+1.97
3 Mar 103.78 £2.00 103.07+1.84 101.93+1.36°10
4 Apr 117.19£5.44°3 111.31£4.93%2 110.32+5.77
The number at top right corner of mean + SE
denote significantly different from this month group
n=6 " P<0.01 ANOVA-LSD .
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10—24 T AR
Figs. 10 -24 Immunocytochemistry distribution of T and AR in the nuptial pad of Rana chensinensis
10—15. T T positive reaction
10. 6 In Jun germinal and gland cells X 160

11. 8 In Aug germinal and gland cells  x 310
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12. 10 In Oct granular cells in nuptial spines  x 160

13. 12 In Dec granular cells  x 160

14. 2 In Feb granular and germinal cells X 160
15. 4 In Apr granular cells x 160

16—23. AR AR positive reaction

16. 6 In Jun granular and germinal cells x 310
17. 8 In Aug granular and gland cells  x 310
18. 10 In Oct granular and germinal cells X310
19. 10 In Oct gland cells x310

20. 12 In Dec granular cells

21. 12 In Dec gland cells  x 160

22.2 In Feb granular and germinal cells  x 160
23. 4 In Apr granular cells  x 160

24. 10 In Oct contradistinguish section of nuptial pad X 160
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