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Applying Different Fixatives and Staining Methods to Ascertain
Distribution of Mast Cells in Pachyhynobius shangchengensis

HE Zhi-Xin ZHANG Fang "
College of Life Sciences, Anhui Normal University, Wuhu 241000, China

Abstract: To investigate the distributive pattern and morphological characteristics of mast cells (MCs) in
Pachyhynobius shangchengensis, MCs from digestive system and some of other organs were observed by using
different fixatives and staining methods, then cell numbers in digestive tract and tongue were counted and
analyzed statistically. The results indicated that improved toluidine blue staining ( MTB) could be used to
display MCs in all organs except for the Fallopian tube and kidney in 3 fixatives, but Alcian blue-Safranin O
staining ( AB-S) displayed AB* MCs and S MCs in digestive tract and only AB* MCs in other organs. The
shape of MCs was round, ellipse, long-shuttle, linear or irregular. The MCs tended to be adjacent to blood
vessels and glands. Numerous MCs were found in tongue, esophagus, stomach, skin, the combining site of
uterus and the Fallopian tube, and a few in mesentery, liver, pancreas, muscle, uterus, small intestine,

duodenum and rectum. Evidently, different from background color ( blue), MC plasma in MTB was purple,
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red, bluish violet and the outline of MCs could be observed clearly, whereas MCs in AB-S was blue (a few red

MCs in digestive tract) , with the background poorly stained. These data show that MCs exist in most tissues of

P. shangchengensis, and that toluidine blue better stains mast cells.
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Table 1 The results of observation and measurement on MCs in Pachyhynobius shangchengensis (MTB)
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digestive tract



34 i 5T AE < LA ] o6 7 B e (5775 0k o R SIS 5 A A A4 e ) A1 - 73 -

3 9 ®

AR S i — 2P AIE S TR R A0 A T LA
PR L 0 AR A A v, A Sy P 5 2
WORIELS: , FH MTB 1 AB-S PR (50K W oR i
SN S50 1) 7 3 L R T DR A0 i, 45 2R B T
g A A B LT FHYE MC (ST, 21 &b, Hifth
TR AIZUE I Alcian FHPE MC(AB ™,
Ye) . 4% Combs 55 (NS, AB ™ 240 Wb 4
Jiie Ry TR ZIHERS MC 1T S ™ F a2 LA F R
FRYRGARS MC, R, iR G (45 2R R
B MC JEAR TR WAL I O R A AERY MC,
FmE A 2 MC T IE B R R AL IE K 4h i
(MMC)

MF 1 I MC 7E 4% i B 020 A R R
B, MC IR v] B 5 ] LAY 2 L Ah A A7 7
FHEWER, i mE g LZ B LA R LR
[F] i 28 MBS FSU 2T 4 4 L 5% 45 43 A 1) MC —JROP
AP, M MC Bl Y 2 /0 5 H I RER AT 1A
IR, NER A A A A S 85 37 R T . 2
RAMIR AT 1gE ZAAH TgE K AR R 2 4t
JR45 6 G 235 | AR, MC H28 F 17 73 24, 41
i 52 52 AN W 1 J5E SR 3X R MG B3 S Al A B
GYRRE T ARSI i R SRR B A A
LI 0 R R L R IR JZ AR AR A7 AN AL MC £
w2 M HBPR. MC %2 HELZ W &, 7] GE
X BB 28 H i AR BT, AR BT JlE i B
AL AL R AR EON 2, R WIE S0 s
MG EEEPAERBR O (F) EEME
i 55K AR B S FE R 8 E ( Hoplobatrachus
rugulosus ) P ML —5 " . TIEAEMEE/N R
( Mus musculus) JHACIE RS & B8 MC 3= 2253 4 78
P 8 AT TR, Zakharov 25 FH B A Y2 62
LT K BT 2R e VTR e ( Rana amurensis ) )
MC &3, KR CBEE /N MC UK
UG, H/ N JLF- e A Hh BH 1 40 i, e v
MC B0 i 5 1 AL I8 25 BE ™, B T (R,
esculenta) " MC 3048 (253 +45) 4~/mm” 4
LI e ek P A A 2 SRR B G A A
(A2 , T SRR 8505 114 MC Bkt i T HAh 4 250,

FEI R TENLA 25 4F 20 B AR 322
BRIE, &, B 4 KU & (Buo b
gargarizans) I MC FE4 TS, B IRZ R
BT AR SR RLTE

A (R. catesbeiana ) W 72 B MC $0 i 8¢
£ ,3K(165 £53) A~/mm™ ) A 5] (AT
THAXT RRSESS ) | s WIE 850 R i rh MC Y
Bl m WA WES HRE FERE
KRIEABEFE B AP, Khitin 55 FH I8 i 3 51 2819
I T3 28 WIS R U R MC $ia i 3h 2
Ak I A R MC X o3 P < 1
1A MC (53 A3 FE 1L 55 (19 MC) 53 B8 MC
[ A4 T %8 K I 45 8] [X 388 (- BP “ mesenteric
windows” ) i MC ], 25 &30, A MC 7E 1 h
JEIH AR TEBEIS 1Y LR N B WK 52 ) B K F
AR MAE MC oK 32 SRRV e, H 8 il
JEERY MG J2 OB AR B B L MC I R B
(20 AR S UL 5 3] 1 i i RS A MC
TEA 1Y “ mesenteric windows” BV A & I EE B
WD IUAS A IR AL B R A 2, o A AL i 2
IR 85 ) “ mesenteric windows” $B4 MC &
AT A 22 v S SRR R S A
JER 147 S R 400 i = A vh A L B TR 2 ) A R
[l , LR R L 3 e 3% B2 19 53 A i)
55 B R ) Ry P S B T RE AT A G, 5 A5
A RO W MC BT R Y < B AR T A [
PR, e B R B i e B ) 2 T3 TRV R A
RANTE 7 | E B SR S A ) R LA )5
1R 20 TP U AR €

gt RO LR FEEML R B
e A3 25 TAE N B3 AR HCR ST 5 A o o i
(:ukigie

2 £ X M

[ 1] Ehrlich P. Beiitrage zur und Praxis der Histologischen
Farbury. Germany: University of Leipzig, 1878.

[ 2] Novianal D, Mambaet K, Makimura S, et al.
Distribution, histochemical and enzyme histochemical
characterization of mast cells in dogs. Journal of Molecular

Histology, 2004, 35. 123 - 132.



<74 - sh¥)2¢4% 5 Chinese Journal of Zoology 46 &
[ 3] Novianal D, Konol F, Nagakui Y, et al. Distribution and [14] WheTHa %—;ﬁ‘%, Lq“ﬂ?f:, A MEPEAE RN S - FORAE

[4]

[10]

[11]

[12]

[13]

enzyme histochemical characterisation of mast cells in cats.
The Histochemical Journal, 2001, 33. 597 - 603.
VESRA™ A2 M, SN, AR BSR40 M i 2H 8k 2
A EHR S AL ,2007,16 (6) : 669
-675.

WS w8 VAR, ST B R AN i 41 2k 2
KIEZs2E. hEGKRRE, 2003,10(2) ; 106 - 109
Amano N, Takai S, Jin D, et al. Possible roles of mast
cell-derived chymase for skin rejuvenation. Lasers Med
Sei, 2009, 24 223 -229.

Sher A, Hein A, Moser G, et al. Complement receptors
promote the phagocytosis of bacteria by rat peritoneal mast
cells. Lab Invest, 1979, 41 . 490 —499.

Malaviya R, Ross E, MacGregor J I, et al. Mast cell
phagocytosis  or enterobacteria. J
Immunol, 1993, 152 1907 - 1914.
RIEDY A BENN, NI Bk AE O 40 B

FimH-expressing

FT—RE AR 5. M B 22, 1995,18(5) -
439 —441.

Takaya K. Mast cells and histamine in a newt, Triturus
pyrrhogaster boié. Cellular and Molecular Life Sciences,
1968, 24(10) : 1053 —1054.

Fujita T, Takaya K. Mast cells in the lymphatics of the frog
tongue. Cell and Tissue Research, 1966, 75(1) . 160 -
165.

THE, B, oAk, 2. R0 A e SR AL e 4m
MR AT, TR A ARBL R, 2005,
26(3): 268 -270.

SR, MR, BHELL, S5 SRR AT AT AN Y
WEE. IR A2 A ARBHA AR, 2005,33(4)
176 —178.

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

(23]

HEUPIER AL S FTT. ZRUOLA, 2008,
36(11): 4530 -4531.

SRATES, TR AR R i T I R A i 2 A ST Y
WE5E. Al BFEIFSE, 2005, 26(1) ; 40 —42.

Combs J W, Lagunoff D, Benditt E P, et al
Differentiation and proliferation of embryonic must cells of
the rat. J Cell Biol, 1965, 25(3) : 577 -585.

Takagi M, Nakahata T, Koike K, et al. Stimulation of
connective tissue-lype mast cell proliferation by cross-
linking of cell-bound IgE. J Exp Med, 1989, 170 233 -
244.

SHRUE, AHE, [PRASAR], %5, 1 S0k I L3 IE 40
ML AL, FREARMOR 24 HARBLA R, 2010,
39(2) . 186 —189.

EF. /NBUTH B AL AR B A ) R BT SE. v E SE
Wik, 1996, 6(1): 7 -10.

Zakharov M K. Estimation of the number of mast cells in
digestive organs of rats and frogs. Bulletin of Experimental
Biology and Medicine, 1976, 81(1). 118 —119.

Baccari G C, Minucci S. Evidence for a intimate
relationship between mast cells and nerve fibers in the
tongue of the frog, Rana esculenta. Rendiconti Lincei,
1997, 8(2) : 93 - 100.

Khitin L. M, Zilichenko L I,Poryadin G V. Restoration of
the mast cell population in rat mesentery. Bulletin of
Experimental Biology and Medicine, 1993, 116 (12):
1485 - 1489.

Metz M, Siebenhaar F, Maurer M. Mast cell functions in

the innate skin immune system. Immunobiology, 2008,

213(3/4) : 251 - 260.



34 i 5T AE < LA ] o6 7 B e (5775 0k o R SIS 5 A A A4 e ) A1 =75 -

EhR 1 i5EBA

PR B AL A8 B MCs 94010 . MTB 5 47 =50 pum

a: FIE ARG AR T 210 MCs, x400; b: B P EMEFBNUZ THESIH MCs, x400; c: INARE T2 N AT 551 MC, x
400; d: E AR T BAPUZHH MCs, x400; e: & ZRHE N LE s 3806 K19 MCs, x200, 22 F f B9 —A> MC S JREHECR, 7T
DLIBEISORE NG 5 €. FF S P4 A 353 v SRR RLER 11 MC, x 1 0005 g2 FEPAENFIT T4 X351 MCs, x400; h: JENARIESZ 1 MC, x400,

Explanation of Plate I

Distribution of MCs in Pachyhynobius shangchengensis digestive organ. MTB staining, Bar =50 pwm

a: MCs within the submucosa of fold in esophagus, x400; b: MCs arranged in a line under mucosal muscularis, x400; c¢: MC adjacent to
blood vessel of the submucosa in small intestine, x400; d; MCs in the submucosa and muscularis of rectum, x 400; e: Numerous MCs
between muscle bundles under lingual mucosa; MCs in the lower left was enlarged. Degranulation could be observed, x200; f: A tadpole-
looking MC located in hepatic sinusoid of hepatic parenchyma, x 1 000; g: Several MCs adjacent to portal area, x400; h: MCs close to

acini in pancreas, x400.

ML: ZfB)zE; SM.: BB R )25 MUL: JJUZ; MB. WU HT. JFFISE; 1LV, b gik; 1A ARSIk, A, BRI,
ML: Mucosa layer; SM: Submucosa; MUL: Muscularis; MB: Muscle bundles; HT: Hepatic sinusoid; ILV: Interlobular vein; ILA:

Interlobular arteries; A: Acini.

B hig 1T 35t BB

PSR AL B A &5 5 b MC Y404, MTB B¢ (0 A5 =50 pm

a: WA IFATH) MCs, x400; b: RN A0 MCs, 72 N AR MC R RFRIK, x200; c: BRI 2N FBARSS 19 MC,
x400; d: LA LR IEIZS 4 HLUT Y MC, x400; e: FERBEEAZ A MC, x 4005 £ fili A il o [] 45 2 20 28 rp Rt v BE 1 53
A MC, 22 FIH) MC HJRRR, x 400,

Explanation of Plate II

Distribution of MCs in other organs of Pachyhynobius shangchengensis. MTB staining, Bar =50 pwm

a: MCs closely parallel to blood vessel, x400; b Equally distributed MCs in a mesentery; MC in the lower left was enlarged, x200; c:
MCs beside mucous gland in dermal layer of skin, x400; d: MCs in the connective tissue between muscle bundles, x400; e: MCs in

lamina propria of uterine mucosa, x400; f: MCs in alveolar wall and connective tissue between alveolus, MC in the lower left was enlarged

x400.

BV. f%; E: &FJZ; PL: BFZ; DLS: HILHMZE; MG FHRAR; EP. R LIYJZE; LP. FiEEAE)Z; AW, CT. fligss
4
BV :Blood vessel; E:Epidermis; PL:Pigment layer; DLS;Dermal loose stratum; MG :Mucous gland; EP:Epithelium; LP:Lamina propria;

A: Alveolus; CT:Connective tissue.
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