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Abstract : The lectin-binding patterns in the testis of the sexually matured Jindo dog
were investigated to study the distributon of glycoconjugates in the seminiferous tubule
under light and transmission electron microscopy.

Positive reactions to Wheat germ agglutinin(lWGA) and Dolichos biflorus agglutinin
(DBA) were observed in the Sertoli cell and in the residual body of spermatid with a
stronger reaction in the Sertoli cell to the lectins than in the residual body.

Strong reactions to Soybean agglutinin(SBA) and Peanut agglutinin(PNA) were observed
in the acrosome vesicles of the Golgi- and cap-phase spermatid, while a moderate reaction
was observed in the acrosome-phase, maturation-phase spermatid and the residual body.

The acrosome area of the spermatid reacted intensively to Griffonia simplicifolia
agglutinin(GS-I) when the cell was in the acrosome-phase and maturation-phase, and the
same reaction to the GS-I was observed in the residual body. However, the seminiferous
tubule did not react to Ulex europeus agglutinin I(UEA-I).

The gold-labelling of the Sertoli cells with DBA resulted in positive reactions of the
Sertoli cell column and processes when observed under the electron microscopy, while the
Golgi-, cap- and acrosome-phase spermatids reacted positively to SBA in the peripheral low-
dense area of the acrosome vesicle of spermatid. Based on these results, we concluded that
differences in the lectin-binding pattern of the seminiferous tubules were recognized in the

Jindo dog compared to other animals.
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AAYYA AL ATPAAT did ¢4 Foll 5
Hog olf5 s B5dEL BFEE A9 BojFHe
2 4h$3HE lectin HY2A 88} Fo] AEWHLE o)
Ha Aok

209 lecting A}8-3to] AFjHe] At 24F FA R
A lectin AREHE A& 27 HATAGA ) webA
7+% JH 9 glycoconjugates EEE R N EE
& g3 5o FRE 5SS S TR glycosyl
moieties®] Eo]H9l WE HAY. HAFAN ro-
damine-conjugated lectinsg ©]g3l MZ b FA7E
#E A (glycoproteins)] HEE A%F AL
ojgt, A, 7|4 Sl Wg}Ho) lon, F7]Hd A
o] Baso] ol WHE §4 AN e
2, 2], §5 2 A 59 BAd ¢ fE48 1L
2 gEA U, 447134 glycoconjugatee] #H] F
TR FXx= FBEVEE o] & 10579 lectins
uhg-o] ol o)) U AT, Fazel 5°& 9 A HA
¥o|H a-N-acetyl-galactosamine FZo] E3¥ glycoco-
jugate] T & fucose-specific lectin conjugate g0 2
AEen, AR F o2 #Asto] HAE ¥ glycocon-
jugated] B9 zto]g Badtgch ¢ 7o) FAHY
A3 gt E3lete ATy BaYAe 24 X
oA g8 ddAolE N-,O-linked oligosaccharidesE %
et A" ARA A v gA ol dA
3) ¥ 803 AT}, Ertlst Wrogel'& 48 o2 4
FRE HAE7A] 8FF lecting A3l B3E 3
o] AT B¥E ¥ 13gon, Kuohmaru 5 44
%3 AFF A M| X E9] lectin binding patternEo] THE %
e o OE patend YERY FE 5ol E ZETn
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B AGe NE7A 2ad v Qe A ST x4
RAAEAAA AEANA lectin HY 22 354 Wi & o]
o] M glycoconjugates®) EE} HAFHA L &
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B30\ ARHE I lectin HATHE : 923
F& o 5mm*2 AAF F 2% calcum acetareE 53
10% formalino 2 1A om 149 24 @5 §
A2 A%HAE AA paraplastd] ErietF D 5pme) A
HE AFstgct. 5me 2252 1% BSA(bovine serum
albumin) 10mM PBS(phosphate buffered saline, pH 7.2)
2 AAE 3 0.3% H,0,7} #-4¥ methanolo] 1587+ 3
g3t WA peroxidase & AA AT slidesS WGA
(Wheat germ agglutinin), DBA(Dolichos biflorus ag-
glutinin), SBA(Soybean agglutinin), PNA(Peanut ag-
glutinin), GS-I(Griffonia simplicifolia agglutinin)@ UEA-
I (Ulex europeus agglutinin I) % 6359 biotinyl lectins
(Vector Lab., 0.1% BSA-PBS)E Z}2}e] slidee] A3 &
4TolA 1247t wFstqth. Bitnyl lecting W3-AIZ
slide5-& 0.01M PBS2 M| &% 4204 avidin-biotinyl
peroxidase complex(ABC, Vector Lab.)2 3083} w3}
o0y, 3,3'-diaminobenzidine(DAB, 0.2mg/mi)-H,0,2
1082 H2F FF42 A4, gesad. aze vy
o)’7} B A=A 127)(stages)st 14| (steps)E 7]
£902 Golgi, cap, acrosome3} maturation phase 7z} A ¥
2 T3 #Fsit

HAH0IZ8 AlEHE W Lectin HAXX2E « 32
238 A&F 18F5YE 53 4% glutaraldehyde(0.05M
PB, pH 72, 4C)2 #F2AA ¥ Imn’2 A, 2&
goo2 24HE AT 2HE 23L& 20T
A 50, 80, 90% N,N-dimethylformmide(DMF)Z &3}
on glycol methacrylate(GMA)E 22 gelatin capsuleo]
WEF vAo] 360nme] A HOZ FAK-20T)EH T
AATH!, GMA] Tujg 2% 60-80nmE 243 ¥
nickel grdol] HFA}7)a 1% BSA-PBSE ujok3iqor
15nm colloidal gold conjugate SBA, DBA lectin(Vector
lab.) 20pl o) nickel gridE W3 4TolA 12A4]3F wfeF3}
At} Lectin®} w7l gride MAF uranyl acetated}
lead citrate2 AAG M3} carbon coatingdt F FAA}
#n| 7 (JEM-100S)2.2 #H&3}1Tt.
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Table 1. The optimum concentrations of lectins, and their carbohydrate specificity, and inhibitory sugars

Lectin Optimum Concentration Carhohydrate Specificity Inhibitory Sugar
WGA 0.0022mg/m! [1:500] a/B-D-GlcNac, NeuNAc GlcNAc

DBA 0.01mg/ml [1:100] a/D-G1cNAc GalNAc

SBA 0.005mg/ml [1:200] a/-D-GlcNAc, 2-Gal GlcNAc

PNA 0.002mg/m] [1:500] 8-D-Gal-GalNAc, D-Gal Gal

Gs-1 0.002mg/ml [1:500] a-Gal, a-GalNAc GalNAc, Gal
UEA-I 0.004mg,/ml *[1:250] a-L-Fuc Fuc

Abbreviations used are GlcNAc, N-acetylglucosamine; GalNAc, N-acetylgalactosamine;NeuNAc, N-acetylneuraminic acid(sialic
acid); Gal,galactose; Fuc,Fucose.

Table 2. Lectin staining of Sertoli cell, spermatid and residual body in Jindo dog

WGA DBA SBA PNA GS-I UEA-1

Sertoli cell +++ +++ T
Spermatid

Golgi phases - + +4+ +++

Cap phases - + ++4 4+

Acrosome phases - + ++ ++ 44

Maturation phascs - + ++ ++ +++
Residual body ++ + ++ ++ et

Intensity of staining :

- negative, + weak, ++ moderate, +++ strong.

Abbreviations used are WGA, Wheat germ agglutinin; DBA, Dolichos biflorus agglutinin;
SBA, Soybean agglutinin; PNA, Peanut agglutinin; GS-I, Griffonia simplicifolia agglutinin; UEA-I, Ulex europeus agglutinin 1.

E Basl7] 95 AHEE WGA, DBA, SBA, PNA, GS-I
% UEA-IF 6714 lectin®] A 345 xs GAS0]Y
& Table 19] EA8}%20] G4d3}= Table 20 293}
At

AAFY AAHEE Golgi, cap, acrosomed} ma-
turation phase 2 U0} #as9th. WGAE Sertoli Al ¥

ofA 3 Ax9 FAHEE YEY S Golgi, cap phase
AANEA e S-S BQTh 28y acrosomet
maturation phase FAA XS] FFAANME 2" Y F
Auhg-& B A ch(Figs 1, 2).

DBAE Sertoli A ¥4l 3" gt BRom YrA] A
EER 1" g FATEo] A AAAA Yelxtouy
ALY A Bl e SAuH-o S th(Figs 3, 4).

SBA= Sertoli A|Eo|A SAJHE-o]¥ oY Golgi, cap
phase AAHH XS] DA LE A 39 FATHEE
E} 11, acrosome#} maturation phase AR E L AF A
ol A 2* FA &g e THFigs 5, 6).

PNAE Golgis} cap phase B ES] AGA AT ol 3
o] YAuHe-E B on acrosomed} maturation phase 2
AFA FHolA 20 o] FAukgo] #asof SBA &
3o} 8528l 2 maturation phase RAFA¥E Q] mra] L
Hol & 2" AuHE-E B (Figs 7, 8).

GS-1¢ Sertoli | ¥, Golgi, cap phase B EolA &
Aukgg B0} acrosomed} maturation phase A ALA]
X9} BFA NN 3 FANEH YAHE ma]F§iol A
29} ¢gukg-& vebdth(Figs 9, 10).

UEA-TS ZA# AAAA S48 deltth

MAtEO|Ze A : DBAE Sertoli A¥ 9 7|HF-E
TR 3o WASEd EAE Seroli AE E7|71HA]
Ay X3 &0y BAAHG A AT
AAAEY AA 2o Me F(gold) R4 YA} B3
=7 @3tk (Figs 11, 12).

SBA¥ Golgi, cap, acrosome phase 44| £ Hehx|
2 X B399 peripheral low-dense aread] FE 4 Y27 Y
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450} Y= e DAY & UUTHFig 13).
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2 AYE lectin A2 35 WY& o] &3t A
7H] B31d v gl 445 AxA9 AARY 85
38 719 REE A AARAY @38 o
A1 S B3lE 712288 d1A AR

2 AgolM BAMEY Golgish cap phased] H@HA|
Hol= SBA, PNA9 3" A= 9] 7% w83} DBAY 1'4
59} o]ofgh vhg-2 N-acetyl-D galactosamines} D-galac-
tose Z7)9] 22X 2 YERY o] gerbil’, Nutria$} guinea pig
gl AFM FoA ugA Asel XA 2
Zuh QB A° o) HE SBASH PNAS] uhg-Ae At
o}, DBAS whEA L RuEA ¢ ¥, GS-IId
ghg-Ao] Rugdnt. £ #%|NE PNAY WGAd,
gerbil, Nutria, 47| % guinea pig’, 34794 WGAd 2*
EE 39 S By, ¥ YA WGAE Ser-
toli AF9t FAA L] AFA AT wHgAJo] HEsof
e A7AEY A AolE Holx YA

N9 AAAE acrosomed} maturation phaseci]A] SBA
g} PNAE 2°, GS-1& 3'9] ukg-Ao] #2s o N-aceryl-
D galactosamine®} galactose 27]8] 2¥E el ¢l
Aok ol G Aol WA e fALEIE T, H%)
X PNAE 3', gebril, Mouse®, A2, 4759 acro-
somal phaseo]| A PNAS} SBA vH3-A9] 4%+ ofzhe] 2}
ol 9loy AatE A8t} Maturation phased] A&
QB G, B7°, A Aet gAsgen, a7
Me wobgk SBASH PNA whgAjo] #&HL A%
EEZ| gg}r WGA, UEA-T, DBA S9] ¥t¢Ao] .3
5o FE2F hE Solyor F2H0.

2 A¥AA AL 6714 lectinF oA FAA T F
FA M E 379 GS-I3} 2°¢] SBA, PNA 2 WGA vH&-A
o] &% galactose, N-acetyl-D galactosamine, galac-
tose ¥ N-acetyl-D-glucosamine Z7}7} X35, Sertoli
AXE 39 WGAY DBAY| uhgAo] ##EHO| N-a-
cetyl-D-glucosamine3} N-acetyl-D-galactosamine$] #7]
7t BEHYS 3A R o] RS O dFAEY 9F
Aol = AFE vt Qlol B AAF Q77 S ojo}
& Aot}

2 484 AEY lectin ALALHL BHL 150m

colloidal goid7} 329 DBAS} SBAY] T £HE A &3}
Aot DBA: #8dv]| o] #aF el o] Sertolid X
9] 7) 489} acrosome L maturation phase FAA X o] F
27t 233 E Sertoli AXA = 15nme] FEH YA}
FAEAoY AAAE] AAA FHe FAHA 4%
t}. wkx DBAE Sertoli M| ¥ 9k ub&AJo] A F ).
SBAY] 15nm XS4t Golgi L cap phase AAA ¥
HADA A X9 peripheral low-dense aread) FFH oz X
A=Ak, a8y dE Aol A SBA FE4YAE Gol-
gl ¥ cap phase AAA XY HAA L JFHe ¥
250} gl 7, acrosome L maturation phased| A & H 3]
F4ol A5 B AP AF el Fol e BT} o]
@ SBAY g4 e #°, B2, guinea pig, gebril, 44,
nutria’¢} A} HBA RGN whgA o] AL
U, AAE BeAel yehgAl It ol $EFoIY
ATk S ofzhe] Afo] Aol e AR FHETH

ol 3t Zo] AXMNE WHLEY 2 A lectins ¥
ERTde BHEES R Y BuER dFRAA &
Aol AR Ao, Sertoli A E 9} 2+F BH F oA lec-
ting 22 E9] W @A Fx T2 RojHol A
Aslo] B89 F Boldog FEAY. AT BE4
FA M St 2719 3o ojF wske ety
A S EY@ AAEE 42 AEglE A+t 5
Hlof, ARG A o] gr3HE tJArI o] FE o ok
Aoz Algdrt

2 £

4 ASTAEA @AM AR SeshE gabr]d
S W3lE /2R E U7) Y38k lectin-binding patterng
4% % WA Z o2 Bt WGASH DBAE Ser-
toli M| Eol|A] 7 FAuHgo] HAHALH BFA N =
Fure-E B3t

SBAS} PNAE golgi- @ cap-phase AANE He AL
¥ 2 NS Yo acrosome- 3 ma-
turation-phase XA L9} FFA oA FEE9 FA vk
o] 7= r}.GS-I2 acrosome- maturation-phase &z}
AES} BFANAM 2 WA o] YEh oy, UEA- IS
EE BABAAM kg o] At

AAEn 7 B& A DBAE Sertolis] £ Y59} Sertoli
HE E7)18oA FAutgolfon, SBAE Golgi-, cap-
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2 acrosome-phase J2HH) X 2] peripheral low-dense area 7} 289 A lectin-binding pattern®] o]z} 3 ZA 3= &
ol A FAurgol FAHU. FEEY pattern3} o] Ado] A=At

Legends for figures

Fig 1-1a. Lectin-binding sites in the dog seminiferous tubules at light microscopic level.
. Fig 1. WGA is positive in Sertoli cells(SC) and residual body(RB). X 100.
Fig 2.  Closer view of a part of figure 1. X 400.

Fig 3. DBA is positive in Sertoli cells and seminiferous tubules except acrosomal region and residual
body of spermatids. X 100.

Fig 4.  Closcr view of a part of figure 3. SC: Sertoli cell. X 400.

Fig 5.  SBA is positive in acrosomal region(A) and residual body(R) of spermatids. X 100.

Fig 6.  Closer view of a part of figure 5. X 400.

Fig 7. PNA is positive in the acrosomal region(A), tail(T), residual body(R) of spermatids. X 100.

Fig 8.  Closer view of a part of figure 7. X 400.

Fig 9.  GS-Iis positive in the acrosomal region(A), tail{T) and residual body(R) of the acrosom-phase

and maturation-phase spermatids. X 100.

Fig 10.  Closer view of a part of figure 9. X400.

Fig 11.  Electron micrograph shows DBA gold particles in the Sertoli cell column(SC).
AC:acrosome of the elongated spermatid. X 25,000.

Fig 12.  Electron micrograph shows DBA gold particles in the base region of the Sertoli cell.
X 35,000.

Fig 13.  Electron micrograph shows SBA gold particles in the acrosome-phase spermatid. Gold particles
are distributed in the peripheral low-dense area(PLA), but not in the acrosomal granule(AG).
N: nucleus of spermatid. X 25,000.
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