rpE 40 AR 2% 24 9R Chinese Journal of Cell Biology 2012, 34(2): 162-167 http://www.cjcb.org

i [E /D BRER 4N (Scolopendra subspinipes mutillans)B
EIRGEH

I HEE B BT
(ML ABEY R, #E AL 210013; 2 UK 7P 25 E W) HOR [F 5 HE i S %, #a ot 210093;
TR AR R o Bt A e s B BB, B a( 210008)

WE  AfAatfobd, EHBEFNRT FE Y RENERGLEMN. 4RIT, ATRH
BT AT IR A 28 BRI, T AR ik e Fe /T 218 64 4F fm AR R4 AR, ARULE R
G ok AR AR HES] T IUT R 09 F 3-8 90, 240 e 330 d SR A5 2 WLz 1, 4k A 37
EEHNEaMRESER LA ILEERMATE, RO FmLLAFRAKE. SeTEALGY
Bh IR BRI G ok 1L R B b F R B AR ST R A ke, P e AT RE R RS LZ R
TAVREZE K, BIetAF A #NE IS —F R R, IR R T, ik w330 %
EW B I ERN A EEG, RO LA LMY 20 2 ehE o XA EIRA A, ARIE

ERYLER, RE T BRI F R S b IR 09 IE B IR R ik e LB

K52 ia

R A I AT 5 o 8 BB AR R sh ), 124 2
M Z ARy S R B A TR O Al T S B
PREZETH, e THRIFEHEAL R
T AT IR 0 B 28 AN B9 T AR EAR 2D, 0 FL 73 1
TEASGE AL AT 5T B 38 =, Rl 45 ) R 552 1) SR AS
AR, BRI (Scolopendra subspinipes multi-
lans L.Koch);&: 3% [E & G s W 2k, A5 4 h = 25 H
Z VAR BURR”, 9T MR SERE M AW T 2 4F
07 S0 Je AT R S Pkt 2 1, B R
WA FH S I 2995%! s 0 /Bl i 2 2% B i &5
P 5 R ILARIE . AW EE . B B
PO IR AR BT RN H 8 21 A A5 et [ /D g
WA () B IR S5 AL EAT IR 5%, DL Ay o) 5 et 5 9 ) 5
e 2 S A AR I R TR A AR

1 #RIE5RHE
L1 iRl 55 MR

D TRIREAE B 2 R BRELD IR . TR
F D BRI IR AFRE . FE A 10X 7. BB 2.5% 1%
TR I R, HAAA S L, AT BT ) IR
Vv (JE6 um), HEZL (%, H]Olympus BXS515t77 & it
METFHII . 55 10%0) 23 IR 56 7E2.5% 1% — R i v 7]
JE, ARG FFE %R P I E, AR F 51K 5 HIEpon
S12ELH, PP T) e AL G, W), 2R W

g BERR SRS R AT S e LAk WA B

AR E s (05 1Y) i FHHIEM1200X07 5 HL 84
(80 KV)MZZ, M. &5 = 411104715 F10.01 mol/L
PBS(pH7.2~7.4)BC & [1110% F [ 52, A, 1)
J I, CA ) 2D R s R R (R PR &SP AR
Ho e H LML 2 G (0 (3F W 1.2) FHOlympus BX510
EX RIS EiE GO AR (DS E TVAHIE SN
0.01 mol/L PBSH', HIBioRAD™ MRC 1024ESi Jt:
LA BB AR RO S .
1.2 DERAB SR ERH & R R R AL

/b R W 5 R T8 FIPBS(10 mg/mL)¥ fi#,
TN AR Freund s 5 ARG, TR FLtb. K
FH B R S g1, 20 3460 mg/kgF130 mg/kg 1) 7
A 2 AR5 g8 JE e Balb/e/N i, 7RIS B
N2 RS, BERREOGESR0.2 mL, 28 R AT
UGz, B RS A, HOE A
AxFreund e FIFLAL o PRI 28 5 BT 55 U hn s S e,
S AR ], AR 55 U0 9 5% h5 10 dAIR
BRI, SR, AR BT S I0N0.02% 8 AU,
T4 CURFEIRAT 4 o 42U/ T G2 5T 29 9 M R

ok H #: 2011-09-05  $esZ H A 2011-11-28

R K2 B 2 AR )R [ 5K A S0 = TR O S AL R A 2
e T I 4 2 B 3 H

*MIAEE . Tel: 025-83324605, E-mail: zchua@nju.edu.cn



A TR 2 p [E /D IR ER (Scolopendra subspinipes mutillans) ) 3 IR 45 1) 163

BB B o e Be AL LR S P

2 R
2.1 HRAEZ

DRI (1) FE 2% FH 2 TR B IR AL (B 1A) . ¢
JVER IR B, =)L T L, s AR d A i 4
A S, AR I S 1) 75 AL(&] 1B A I 2 IR
BEVR IR o BEMRA TSR AN, TR T T
E AR BEFL, o i 25T 50U S REDH: R 6 8.
IR AT S T R K H T, BRI L
TR VR R R A S i L 0, O T
FE IR L T Lo B3R ORI BRI TR AR 5
b, B AL 1545 R, 44 K(11.540.93) em. %
(0.7+0.09) em, & fi# P ¥ K K (5+0.5) mm. &N
(0.6+0.16) mm.
2.2 HRMEMEN

JEE R, A iR WA B O R IR R, )T
FIR B TE(E1C), HAMA AR R : (DIEE: H—)Z
WL S A SR R, ARSI ELIRLJZ 2 4b, A A
BT CEEIR(E1C~EE); QWL 2 B2 b 4
M LA E A BEERSE, UL 2 1E 3 4l 2 IR
Wi B BE R I YN BT (B 1C~ &I LE);
G)r s SERMIEREOIR, 2, R, 1T
RN OB, B SE R MU AR IO IR AT

FI(EILCHIEILE) . & (G R AR 1 0 4 LT o 4
T 53 VA 1 A A0 5, BRI 40 A% Al T 2 K i,
I3 R DR P /N RO 3 A RIURE, R Bk A 1)
b Ui JK P RTURE R 2 A (4)3% K2 40 B J3 s 40 R[]
FH 0K 1A 2 7 2 M T B, SFL 4 B a2, 4 Az 4
Koo EAMNEIE); (5) 158k S5 A TR
T Ol 8, L A R Al T e A fl 1 LI,
50 WA AN Bk A 1) 43 Wb ity B, R BEVRUE N IS I
TIG, R RET AL, JC e fL, XN A 41 i T
BEHRER WA IR A B O FE IR 1
Rk 72 (B 1CFIEILE).
23 FRB AR

JFH O 3 2% 4 W 1B #7488 nmA1568 nmifd A
BTN, SR SR AT TG A EE A, T L i
PRECE 20 (ORISR (058 1, & (98 e BRI 0 1)
AL B T A A, I R IR TG EE(EI2A).
24 FREMEEEN

G LL B, B0 90 40 P 2 18] F T B A RS i
sk, BERRIEEAN 73 A 40 M B s P S IR 2R
R SR, BT BRI PO C R, TR R
s ) (B P IR (KI2BRIEI2C) . V) I 35
D5z A 7R B AR 1A R 2 5 s rp ot 2 W S (R o B
SRR A (R 1) e 1 AR B R PR
(3 AR — 20, $EoR AR DO TR T B d R .

*1 BERPIFEASHRXEFEEENLILR

Table 1 Comparison of venom protein distribution range in the venom gland

xS P A bRt ZE
Distribution range Mean optical density Standard deviation
Base membrane area 0.070 0.007
Near base membrane area 0.072 0.006
Near lumen area 0.080 0.031
Within the lumen 0.174 0.105
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A FESHIERI(35%); B: BERAR(100x); C: REMREEDIII(100x); D: FEAREEVIRIFR(1 000x); E: BRI JRHE400x). BM: JiE; CL: #T; EC: L
T Le I M JULIAL; P 334L; SC: 4-Mb4H; SG: AMIBORE; V: 33 VD: B0 S4; VG: B llit

A: anatomy of the venom apparatus(35%); B: end part of the claw(100x); C: cross section of the venom gland(100%); D: magnified part of the VG cross
section(1 000x); E: part of longitude section of the VG(400%). BM: base membrane; CL: claw; EC: epidermal cell; L: lumen; M: mussels; P: venom

pore; SC: secretary cell; SG: secretary granular; V: venom; VD: venom duct; VG: venom gland.
Bl SRBHSHERNENES

Fig.1 Venom apparatus and microstructure of the venom gland

S o T o]
A: TR A R 96 (120%); B,C: #38k [ HIBEIE 40 47 (400%). BM: JEM; EC: b R4, L: 4 Jk; SC: 4r i iy, V: #8A; VD: Fil 54,
VG: # .
A: self-activating fluorescence of venom protein(120%); B,C: gradient distribution of venom protein(400x). BM: base membrane; EC: epithelial cell; L:
lumen; SC: secretary cell; V: venom protein; VD: venom duct; VG: venom gland.
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Fig.2 Gradient distribution of venom protein and its self-activating fluorescence
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A BERI IS ANNL S b B A0 B SRV A 2 —; Co /Wb AR I B 5 70 B3 A D: JHibi AR S /W D 454 . AVP: 6 843k 4 1 CDW:
JUT ST e, DCM: S8 10 JE 5 EC: 1 B2 40 i, M: JULIA; N: 400 A%; RS: FORIFZIL; RVP: ARG WFERE R 11, SC: 4040 i, SL:2h il sl 44
SV: 73ilb/Nil; V: W VSE: BRI 734 1 o

A: secretary cells and epithelial cells in the VG; B: one secretary lysosome; C: degradation of the secretary lysosome and exocytotic passage; D: exo-
cytotic passage and secret pore on the CDW. AVP: amorphous venom protein; CDW: chitinous duct wall; DCM: dense core matrix; EC: epidermal cell;
M: mussels; N: nucleus; RS: ring sphincter; RVP: rod-like venom protein; SC: secretary cell; SL: secretary lysosome; SV: secretary vesicle; V: venom;
VSE: valve-like secret end.
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Fig.3 Ultra-structure of the venom gland
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Venom Gland Structure of Chinese Centipede
Scolopendra subspinipes mutilans
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State Key Lab of Pharmaceutical Biotechnology, Nanjing University, Nanjing 210093, China;
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Abstract  Structure of venom gland from Chinese centipede Scolopendra subspinipes mutilans was ob-
served with immunohistochemistry by light microscopy, transmission electron microscopy and laser confocal
microscope. Results showed the crescent-shaped venom gland ran through the whole maxilliped segment. It was
a simple tubuloacinar gland and mainly consisted of two cell types, secretary cells and intermediate thin epithelial
cells. The secretary cells surrounded by mussels radicalized around a chitinous venom duct with its thin neck con-
trolled by a ring sphincter. Its excreting end intruded into the duct lumen through a pore on the duct wall with a
back and forth folded valve, its enlarged blunt end directed to base membrane of the gland. A large amount of sec-
retary substances and high electronic dens secretary lysosomes distributed in cytoplasm of the secreting cell. Within
the secretary lysosomes, rod-like venom proteins diluted gradually through an amorphous structure in the extreme
dense core, and were degraded into non-vesicle homogenized venom before it arrived the venom duct, concomitant
with decrease in the secretary lysosomes’ electronic dense. Venom was discharged into the lumen by exocytosis at
last and became more dispersed and homogenerous. Immunohistochemistry showed that main constituents of the
secretary bodies gathered near the neck of the secretary cells were venom proteins. They distributed in a gradient
enhancement pattern from the base membrane to the lumen center of the gland, consistent with the self-excited
fluorescence distribution pattern. Based on these observations, authors propose that centipede venom is secreted by
a non-classical pathway which is mediated via secretary lysosomes.

Key words Scolopendra subspinipes mutilans; venom gland; microstructure; ultra structure; immuno-

histochemistry; secretary lysosome
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