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ABSTRACT

Histopathological and fine structural changes in mouse skin after injection of venoms

extracted from the venom glands of the honeybee, Apis mellifera, were studied with light

and electron microscopes. At this experiment the venoms were directly injected at the

hairless abdominal skin of the mouse through the sting of the bee's venomous organ., Main

changes appeared within one hour after injection at both epithelial and connective tissues

as considerable hyperemia and angioedema, and slight edema and fibrosis. High magnified

electron micrographs reveal not only increase of diameter but also deposition of electron

dense grains (which seems to be an auto immunoglobulin) at the collagenous fibers charac-

teristically. This kinds of histological and fine structural responses were diminished from

12 hour after injection, and the pathological symptoms disappeared within 3 days at most

cases. So, the skin responses induced by honeybee venom seem to be not severe compare

to other cases reported by other venomous arthropods.
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2 HAF (Hymenoptera)ell ety TF22
299 5 P Be B34 peldoz 379 du
o A8, Bag Fske AR A (sting) 7
ZA=o] qlv}(Bridges and Owen, 1984), 49 =
o= mellitine] 50% o4 FH-Heo] g, = £
apamin, mast cell-degranulating peptide ¢} &
F5¢] 92 (Haberman, 1972; Valentine, 1984),
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79 5 & sl Aoz oy dn (Green
and Levine, 1982; Herbert and Salkie, 1982).

2T 29 5 (venom)g dHAHLZ QAo F4)
e A ARYY AR T8 5SS
Reo2 oa ®zF ABYY shiz oA de
AlEEHI e AAele ZEv sHie] e B&
dH ez FUATIE B3 A2 AHAH &3
o B3 o FRe) FH A of|EHE W
A A ol T2 Haled f#g AAHd d7E o
3] wlnFe] 9l Aol

aebr] B A7 33 AedoE AMEHE Y
(Apis mellifera L.)9] EA4 (venom gland) 2.2 H&
F2% S (venom)g AFPE AF9 st F<ig
F, AF] e = AWty g wATF
24 wWalE HAst, e Fo] THFEY Y
ZA | A qeg o8 AXFEY 53 6w, =

o) skie).

h)

Wz o Uy

5~69 F FAEE AHLA T IR H
ofure = (Apis mellifera L.)S A8 AMEZ A}
st e & FAEY] A3t ARE AA
AYe AR TRl A xol] e AL
AHSEE T, dAAT AR AF Y mF A S
HEsle], 10% F4 F22E LA 1A (fixation)
st ot

aAe] B A7) HRE ethanolg A&t
= AEeAle ozt 993191, xyleneo2 FH 3
A7) ¥, paraplast® AME-8le] Ev| (embedding) s}
do. Zojd 232 4~6um FAZ HRAE A}
o] hematoxylin¥} eosin®2 o]FgAg F 3333
o]z #Asgh

ZAAF 2 VAT & AMH ez gAY 93
o Weigert iron hematoxylin$% 3 Biebrich
scarlet-acid fuchsin€%, 223 phosphomolybdic
-phosphotungstic acid£¢] 223 Masson
trichrome Y& A4t ZAU 9 glyco-
geno|v} fibrin & A&7 Y& periodic acid
Schiff (PAS) #H-$% Wajsle] AAlaIA}

it o ML

oA 2 WsE fAs] st B Fofl W
g A4 A7 8o FEL 2 5% paraformalde-
hyde-glutaraldehyde£ 28 4°CollA A1Ast F
2l Al $+&4-9 (phosphate buffer, pH 7.4)2.2 23]
AABI 1% 0sO40) 2A17F FaA sl TY 454
Hoz 23 $Aleeh. Ethanol ¥ % 4449 g4
#FA & A2 F propylene oxide® X33}l Epon-
Araldite E§el] Zojstgic},

¥ujd 22 LKB ultramicrotome22 #z &
ZuPAH (semi-~thin section)2 A 2}sle], 1% borax
o =49l 1% toluidine blueZ g3 F Fst3in|4
22 AT ooA FY FoelAM zutAd
(thin section)& A 2+ale] gride) HEA)z] &,
uranyl acetate$} lead citrate® o|F AM3led JEM
100CX-113% T3k Azgr)d oz 80 kVAlA #Hd3}
Aot

A

1. BYe Sof o8 4N e mEWas
i 8}

AF HHY AYzAL ATMER o|Fo R
(epidermis) s} HFgZA o] FE£&
(dermis), 783 #}3l2% (hypodermis) 2.2
FHG (Fig. 1). Fddez $ag A9 x3%
EAME AR B TgEo] £ExEe] 9l
FAEAG (Fig. 2). 2] s F4 & A
o FFel FAg F 1ATe] AREAE o, AF
o] #303% A4 Al Hlste As A5 U
oo, g4 9FAEEY AEE & 5 U (Figs.
3, 4).

5 FY F 6Azke] A" FRA Aoy dF
AgzANE FHA/E AP glglen, daFs}
F5E oFr dFHNEEY A& FAHUH
PAS ¥F$-3} Masson Trichrome @4-& Al8isr 4
#F, 2230 A B AAT mdAdRe] &4
& 24 FHapgAde] FEEHYC ®E o] AVE A
F3ted 9 FAs AR R FEE FoE v]Fe
748 dA% AW Wil 29 EHE Aes &
3= (Figs. 5, 6)
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5 39 F 124170 AHRE IF BEAME 14
o] A}El ZA o wlzte] &8 HF YAl AA
F9E9T, AFAXE Brgel viddlA sl ut

A5 H AA] ¥AF] oA Sles
2% & gk =@ PAS Wg A} 5379 A
o] AR, A FFI @) W E3]
F5909] A E7} F7HHe] e (Fig. 7). Mas-
son Trichrome @MeME YA F2 ZAIHY
Z2717F Q=g e, AAH 8229 FRg W
£ RojA skt (Fig. 8).

5 3 F 790 AFH F AFY wF2ANA &
A AgA 5 B BRdr)e] JA-3E AL
o] & AFE e, AN BFAEHE dF A
g GSHNEES AlYsid, Bol3t 2AHEH WA
= Jepdx gstel (Figs. 9, 10). PAS dbgoM %
a9} Wshe JehbA gt Ao st A
whza] oM dF GFANEEH £FTY Afel
geolE)9le} (Fig. 11). Masson Trichrome €4 2
T, ATl MR st S HaEg T,
TE2A FulodAM AFAd ZEEA S gedH
At (Fig. 12).

2. Yol Sof ot WH Ko olMTEH HE

EnA K

oo o

U 55 FY3 F 1A42e] AR AH 3
Z2A S SRR G2 A A3, 239 A9
MEZL AEY dAHol I3 He] intercellular
spaceZ} B A= AN (Fig. 13). A EA-d &
AL =7} Fe FHF o] o FHAF o), HE
gz dante nAAdH] HelE AaFd BEL
2 #EFHYE (Fig. 14).

o] AgzA o w2 HYAH (collagen fi-
ber)7} 7122tz FagaiA mAdFe] slsied, B4
o Eof g Hf%4] (fibrosis) Aol APH g
o] Felsgd mAAFE AAdA vl AA e
T o) o]k vitiE AulE #AFH (Fig. 15), #
7} 1§ ZF2 23 (autoimmunoglobulin) &2 FA 5=
AR 7 2 -0 AYAHF FH FHAEA
F-E5 o] et (Fig. 16).

= 24 F 6A7te] AAE A AuzAMe
intercellular space’} A8 E4ade] 9, 7]A

5 FY F 124730 A AF 9 Alv) Az
FdME 2 YA 718 7R S ARdAE
7b g5 EE2F e Qe o] ME L 71AT o oM
AAAF] e st JYsl d¥d 2718 W
AT (Fig. 19). °f A|zHe] AgjeMs ZAPR
F4e A2} S ddEd, Mz A
A=t & T8 F¥ol FREe AT (Fig.
20).

o %

AntA o2 ZZo o3& FFo| ZEHE w2 T
A (eruption), A%F% (pruritus), 33 (hyperemia),
W2y L8 HA (intravascular hemolysis), %%
(pustule), L8]3 A} (necrosis) 5 t}oFdt AL R
#]A| 31 )t} (Odum and Maibach, 1976). {44
22 5o o3 3Fe fiEe FE=27] (urti-
caria)® 4L 30%0A 147} Afelof vjehtz gt
He 4NN 6A7 AA olo] A (wheal)
s} 3k (flare) o] Vehti, =Z7|& ofF 22 A
c23e 2 A s, el seHmA A
2 FgsIE AR Wl 12A12F WA 24417
4 A&EE ASe =F ez od8Ad g (ven
Krogh and Maibach, 1981).

B A e 52 AFY e FYskE

FEE 79 2 2R WA F
z2)7], 283 HF(edema)d AR FAHY S
o, A Jlet S5 55 FUsAE del vlE
oukeE vlag weksleloh. ey How <l
FxAe] wald FE2E gl 5 A 1%
g zAe s WS Ui, 53 3 F4
Al AR AE BEE st AR aEy
o}.

e B EAL F7 g4¢ vELA Rz
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TAHe] 9)3 (Owen, 1974; Aukrust et al., 1982),
o] FolA mellitinel #2 £42 Yehd

(Schumacher ef a/., 1990), H&] Zo 23 L=
7] 4L F2 FEFY I AL IR
A& Alzke] Zzbgell ubet A} S}

3AHY AfHE AR A glvk(Savliwala
and Reisman, 1987).

Muller (1989)%= Ede| He &g Udd27] whg
> F2 Foat Ig E A o8 veht, 44
ZAoz = 287, 3 9 F= (angioedema) 3
#uluk-$- (anaphylacsis) & Yepdo d1¢ 3, Kors
5 (1993) % 4o ol 3t 3o A whgel o
& 2xstet. olEg HE5AH AFEL AEFAA
T A VY Henr-ge) A2 2 Hw (Baer and
Bickers, 1981; Dahl, 1981; Bergstresser, 1989),
v g9 allergeno] 434ul4-S 4o 4% Qo= A
oA F83HA HrEI

i A& AA AFY gyl F 2 A
o ME FIF 1A[Zre] HHgt AFHY 3 ol A
T3 34 4FAEY AA o] o] FeA T e
3, 28]3 PAS whgol SAL2E vehte HEFH
A% Edel AFHE A gLz v, BHY =

o,
-lE 2
BNt
)

o rlr o

o 9 A SALE B iz o AL A
o WANEE FAe Dofibe AOZ F2Yc

ARz e 5% Fe F 3]31-«] A1) Zel A
golx = A#24] (fibrosis) #AME Masson trich-
rome QA g9 AAHu|AHoE HAs A
F2 TU4F (collagenous fiber) ] FA|7} F71go|
web vepde 9% viEeld melgal A (Savi
wala and Reisman, 1987)22 &5 qlc}.

g, A FEe] Ad Fo] &E FE| A5 24
e e diEe] AAAELE F2 neuromus
clar transmisson® 2438}y (Clark ef al., 1970;
Frontali et al., 1976), nervous membrane2
electrical fieldE 3} (Spence et al., 1977; Mor-
1977) A71E Aoz delA A
b, 93 2749 A= collagenased] &8t XA HF
o 53 Felnl, o o8 AmzA2) B 24
2 o o5t 7ol Yl Hez B3y wh 9o
(Atkinson and Wright, 1991).

gans and Carroll,

o AYEAA BAT 95
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e AR el T T HY T
B4R WAFRE B B4 TERY AYR 5

2 yarez Ryy Azl (Hollabaugh and Fernan-
des, 1989; Atkinson and Wright, 1991, '92)¢] u]
8 A3 Avlg Aoz S W5
o Z9] brown recluse spiderd]A] HF ulo] 93}
o, 5 34 F, BT 2447kl 48A)7F ool Fub
2337 (erythema), #% (edema) Fo| vielpdA
HRz2 9 A7} o] FejArtn B (Hollabaugh
and Fernandes, 1989)F¢l2u}, EHe So 3
A7 gFxAe A} @i Ay FAEHA gk,
A A} F 1247 o Felle AW A uhel
sl 304 ol Feli A9 2EHE Aoz g
=it

=2 & AN B B2 FU5AL W A
e =AY 9 w|qF2H Wiyt F2 53
Zune] @Y Geptm, Azl Az wet
2A9) §E0gel B3 TALY, D32 D4}
= e o ALz #AFAY, oled AHE
W Fo] el Fol 8] T P32 YAV
F2 wAr] wude) 4 B 299 4R
uk-¢ (Savliwala and Reisman, 1987)°.2 ¥
#HE Az FAR

do B e = rl

H 2

Y (Apis mellifera)?) Fel 23 op7|HE EF
%% 5o} AT g oA TF24 W o
A& HAstr) st AP AF )R A
*J“dii e 5% g F, 358 AgsA o
A AR 2A9| RES Al B3t 5l A
Adn Aoz A
5 F AFe el B39 AuA 29 A9
dhge] FEFHLL, dF
AZ9] FHA7l FFHAT Lejgo] AR Aol
A B4R AAel A FtHNen, Wy 2y
42 FAHE AAYES} £2 graing] FEFe| &
A At
olelgt AW EAL F FY F 12417] AAH
A9 BEAM MM3) FEHE Aoz HAHYH.
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L RCEREECIECLERAEREE STRtE IS
F 42 A%Rgod, HIRH B 39 ol
A2l A9 2E=: Aow BIAYS, =2 4F 3
¥ UE BY 59 e 92 AAFR =
of vlste] vlwA Avld Ao ssgs,
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FIGURE LEGENDS

Figs. 1,2. Photo micrographs of normal mouse skin composed of three layers which are epidermis,
dermis, and hypodermis. Numerous hair folicles are observed in the dermal layer.

Figs.3,4. Photo micrographs of the mouse skin at 1 hour after injection of honeybee venoms. By
Masson'’s trichrome staining epidermal shrinkage and dermal fibrosis are observed.

Figs. 5,6. Photo micrographs of the mouse skin at 6 hour after injection of honeybee venoms stained
with periodic acid Schiff’s reagent. At this stage, the inflammatory cells appeared at dermis.
Conspicuous fibrosis and destruction of collagen fibers are also observed,

Figs. 7,8. Photo micrographs of the mouse skin at 12 hour after injection of honeybee venoms. By the
periodic acid Schiff’s staining (Fig. 7) and Masson's trichrome staining (Fig. 8), fibrosis of dermis
and shrinkage of epidermis are clearly observed

Figs. 9, 10. Photo micrographs of the mouse skin (Fig. 9) and stings within the skin (Fig. 10) at 3 day

» after injection of honeybee venoms.

Figs. 11, 12. Photo micrographs of the mouse skin at 7 day after injection of honeybee venoms stained
with Masson trichrome (Fig. 11) and periodic acid Schiff’s reagents (Fig. 12). Histopathologically
all of the tissues are recovered to those of normal skin except partial inflammatory cells in
dermis.

Figs. 13-20. Electron micrographs of the mouse skin from 1 to 6 hour after injection of honeybee
venoms stained with uranyle acetate and lead nitrate. Note the intercellular spaces among the
epithelial cells (Figs. 13, 14), and electron dense grains on the collagenous fibers (Figs. 15, 16) at
1 hour after injection, At 6 hour after injection, epithelial cells around the wound have
numerous fine fibrous materials (Figs. 17, 18). At 12 hour, spidle shaped cells are observed
beneath the basal lamina, and inflammatory cells are increased near the blood vessels (Figs. 19,
20),
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