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Glycogen distribution of germ cells and Sertoli cells
of seminiferous tubules in Jindo dog
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Abstract : In an effort to obtain basic data of carbohydrate metabolism during
spermiogenesis of the sexually-matured Jindo dog, the glycogen distribution in the testis was
investigated by light and transmission electron microscopy. Periodic acid thiocarbohydrazide
silver proteinate physical development(PA-TCH-SP-PD) staining method provided better
results in the detection of glycogen granules from Sertoli cells and germ cells than the periodic
acid schiff PAS) staining method did. Pre-treatment of the tissue sections with @-amylase
elicited a significant decrease in PA-TCH-SP-PD stained granules, which suggested that the
stained granules were of glycogen origin. High concentration of the glycogen granules were
observed in the Sertoli cells, especially in its column, sheet-like processes, club-like processes,
and tubular processes. The glycogen granules were unevenly distributed in some Sertoli cell
columns. These results strongly indicated that the Sertoli cells of Jindo dogs showed vigorous
activity of carbohydrate metabolism.
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Al A X QA HZAME glycogen FHo] A
o, 38-72419) ZE g Fat AR ds] 4
o] I3 Sertoli A¥ole Add ARzAF TS
glycogen o] FALHUT. Age] W] FAHA 1 @o|
A Sertoli A ¥+ 838 SERH glycogen B2 F&o]
A7 BAAAY. £%9 n@FNE AFo] AEH
£YYE $8¢ 289 Seroli ALl Aol 273
glycogen F o] F745%100%, viM A7) et o ¢ 4
A2 Sertoli | E M glycogen @ 9| S 0] A2
A, 4719} Zo] Sertoli AX WA FHY AFEEQ
glycogen #gol B3 A7 PAS(Periodic acid schiff)gt
& 5ol o 2FgeH oz zAHA oY, F2 A
Hel 348 Hole A A & 47 A¥EEA 3%
gof Aok’ wpebd Aoy A& dFdt FE
n8A glycogen FHH FAFY L¥o g 3B
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9 HA&E& 98 Lectin AP XA & o] &3t Y,
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2 Are BAYAYHAAANA Seroli A £} ZF A
T Abojof] o] FAYA] BF VEZARE E7
#8ke] 7]€e] PASEAIR &2 /dd 3ERAEHAY
periodic acid thiocarbohydrazide silver proteinate physical
development (PA-TCH-SP-PD) @A%'*g &4, 79
REE 2R P AXFHOT WD, BAHR ¥ o
23 2& A58 Qo) od] ¥uehE Bl
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AHEE 45T 1294 34 A=A 4relE o]
fa3ich.

Zatsio|d =X EEHE: 329 $3 8L 5x10%
10mm® 2 &gl 2% calcium acetateE {3 10% for-
malin 402 ARG om APHA 2ARE Az}
A2 AR panaplaste] TG F 5m FAY ZYFEL
w50 periodic acid schiff reagent (PAS) ¢4'*'*z}
periodic acid thiocarbohydrazide silver proteinate physical
development (PA-TCH—SP-PD)‘%AH”’“—% A A E B3}
dr|Z oz fEdgct

EoHAE0)d ZYE2ME  HEE A3 a2 5%
glutaraldehyde (0.05M cacodylate buffer, pH 7.2, 4T)%
dog updg Fito B{F THHAT. BF 1Y

1L Imm’e A, 2L 2R AFS H2A
gt Y 24L& -20TA 50, 80, 90% N,N-
dimethylformamide(DMF)Z @434 2% glycol
methacrylate(GMA)2. 3| 97 gelatin capsuled] ¥ %,
wave length peak7} 360nm¢l UVZ FAH-20T)8te F
AR, GMAY) Toijg 22& diamond knife E 60~
80nm FAZ ALARL WE F 429 nylon gride}
gold gridell A&AW-E F38th Nylon grid group
PA-TCH-SP-PDY 42 3} 28 gold grid group 0.1%
a-amylase (pH 6.0, 0.8% sodium cloride PB)& 4 &<} of 4
36T, 24717t F9t Hel ¥ F PA-TCH-SP 341 A A5
Rt

MA#0|HE PA-TCH-SP,-PD HMY : 60-80nm<
zutAHo] B29 nylon grid®} gold gride= DW= 58
7+ A2 ¥ 1% PA(periodic acid aqueous solution)o]
3087 B3} 1% PAZ A Y gidsL A 3
60T oA 1% TCH(thiocarbohydrazide, 20% acetic acid)
solutiond A} 6023t A2g F A on, A
1% SP(silver proteinate aqueous solution)Z Hh-g-A]Z]c}.
Nylon grid&2 PA-TCH-SP #+3A4 #3-¢ ¢-£ F0]7]
$13te] PD(physical development)E& A5t} PDE<}
& 20% arabic gumo] ¥-§-¥ 10% silver nitrate -&- 3}
bromohydroquinone, citric acid7} 37}¢ DWEdE ¢
oA Egstgon, o] E3E &4 grdg o 5~
1082 B A Z T,

PA-TCH-SP,-PD7} €49 gold ¥ nylon grdE<& Al
A3 uranyl acetate9} lead citrate2 ARG 48} 1 carbon
coating® ¥ JEM-100S 3 Ax #0302 #A3AT
Sertoli M) ¥] ##-& Park 5'%] B 1§ Serroli M¥ ¢
ZF(column)9} 7| 2 o B2}
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PAS A 8IS : F3UBYTZ FHE AR 71 A"
3 ¥ 52 PASHM] ANk YEhon, AA
W BAYLAE TS 4F ZATAME HeiHAd
9l ARA 9] A A (acrosome)ol] A A wkgo] VrERE
th(Fig la, 1b). Sertoli AIXE A9 wHgo] iAoV F4
F9] A EAA uj ¢ g uhg-& b ch(Fig 1b).
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dada AR JATRNA Ze g Yeyed
(Fig 2a) AAYAAE FA8HE & 7)(stage)oll WE& 4
AL FdAE T4 A4S Jehlo] FHo| &
o] 3tgith(Fig 2b). EF FH XS] JFFF ¥ Aol &
ofgte], FHAAE AAFE Sertoli HEE U, FEE
L HJA A 7p7kg 73 B Fo] ThEEIAl YEY Ser-
toli MEoM FAFY hAZF SE3HA o] Fol A1 &
o] &5 3ch(Fig 2a, 2b).

3479 e 94WQ PASS PA-TCH-SP-PDYH
g HudE 2 AR 7ASL 3F AR
o Aad 89 59 uhg4& PA-TCH-SP-PDYH #H¢
o] PASH A W H T} 23 vt3-A S BAT 53] Q1Y
Sertoli A X & 7[AFoA 2E g7 o]2& ANEH
o] PA-TCH-SP-PDH A wt¢-& o] GAF 20| ¢
Foz EAGL dFol AU AxAFY AxH
M= PA-TCH-SP-PDYA o] urg& R FZAH X9
AEAd% 39 gAF7E EATS & T A 34
% AEAE, ALY ALEL FAuHSo] YEhA]
Ftt.

MXALE0|Z 23 : Sertoli AT = 7| B W7o A
ANEE EYRT ¢E Sertoli ¥ E7|742] HAurA o
2 PA-TCH-SP-PD d4o] 7Zg weL g+ 3PS
At o] ASATHEg 3). 12yt Y9 Seroli MEE
1709} Sertoli A AFJME FEH o2 HAE ¥He3
He EE Yrvt 2 Aol Bolu AUTH(Fig 4).

Hego] BY A7} 2 Sertoli ¥ E FAHOE #
239 7 AAEES T 9= Sertoli AXEV|Q F
o] R % E7|(sheet-like process), Sertoli 4| ¥ YF1} Fo]
5 Bl M 23" B 52Y E7)(club-like process)s}
FAE7)(tubular process)ll A= FBL W go] A4
5o 2lgo] BAHATH(Fig 3, 5,7).

AABYAE T TF BATANANE 7|35
AT AzAZY HEANM o] AEHA.
Y AAAEAME HAA 2 ¥ LI AR, TAH
2 FAA M o€ A2 FEHE AR 7
& W3S Yehllth(Fig 5). AI3E AAAEE PA-
TCH-SP-PDo| ¥h-3-3 3t Eo] A Sertoli A X 4T
o Fo|R g E7]of o] FEHo| A2r, FAA LY
FEE A3 e AdA BT 23 A& YEh
I YA Fig 7). 2 9 HAA L AXA(Fig 3,
5)3h Mg AR L 2 (Fig 3, 7)ol = Sertoli A ¥

A9 7)o 449 3 Y #EE £ A

PA-TCH-SP-PDH Ao &3 HYPZAEY AH2E
43871 A8 98 FAAZYG AZE AR 7
e 22 B8 9% 23 c-amylase A AP
3 HlA T 0.2 }EF PA-TCH-SP(PD)Z QMg A5
a-amylase & 43 2] F(Fig 6, 8)9] Sertoli A| XA o] V}e}d
FHEZEL WAL (Fig 5, 7) wiE #AHe] Ar)e
Agron, AA4d R4 FAMT A2 HUch. v
Sertoli MEFo] E¥§ PA-TCH-SP-PD uhg}gL
glycogen©] ™, Sertoli A X F o] &= %L glycogeno] A4
5of glgo] &=

a

PASSt PA-TCH-SP-PDH Aol B|w : Z&7x] ¢
F9 Heg A A9y $3dv)y B2 S e
PASE o] F2 o]0 gtor, Axd Y HAL
dur el ARG Agel &Y Pty T2g r|FL
Z EFEAG £ AdeA FtdnZy gdg 99
PASYM 3 PA-TCH-SP-PD ¢ wrgZAn: was
o] g % QrhFig lab, 2,b). PASAAAS Sertoli 4%
L gRE A4S YA FRA 9 PA-TCH-SP-
PD Y A Akol A] Sertoli | EEE W], FEE D A3 Aol
Vg 74E dhgAol #EE. PASSH PA-TCH-SP-
PD F74A 44y 2% G Y $:A7]E periodic
acid2 AF3A)A 2719] aldehyded)) PASE Schiffr) oz} ul
$X7)E wy o)1) vk PA-TCH-SP-PDY 44 & TCH
2 9hgA)7l ¥ ohild o (SPysilver-proteinate) ©. 2§ A]
A W3S Eolu B4 ANV (PD)Y Hgoz 1 it

A

+48
4L 4S5 gFojgt,

Az glycogens] BE : AAYA AN EAH
T AR T HohA) 29, AEdYE 2 YA E 5
A Y Gedn gAFZ A A’ 4
9 go} Hg7) F¢ AAM B £ glycogend A
FUEAAE dFOR AEHULY 2 o)F s A A
257 agta®, Ay U 930539} Ejo} no)A
AN B2 G e J 27 glycogen FH o]
EAQse], ARHE 2 FAAEY LRI AjdE
glycogen 379 FFo) 2R, ol 4N BAE
2 YA AAHTES] £3} A o] LA o] Foix7]
g thege] FARI} U ALz 8TH7| gEo|
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o2 B A¥Y g A 45T Ad AR
glycogen #e] EX = HZAH ¥ AXF, YH9 Ser-
oli M¥Ee fF AP E71°5N Ty
glycogen 3} o) BF = o Eg §7]9] Sertoli 4 Fo)
ME F9jof w2t AA4E glycogen #H £X WEI} S
2ol & YR I Qlof, ALE™, #M o)A 9} 2o] 7} Ser-
toli A XM= thehs] &gt FANA} o] FojA 1 g
€5 F5Y & AT ol EF A& glucoses} Ser-
toli XA o] Fatso]'” YR o) gojAz Yrix] &
L glycogen HY2 2 FA| AR Qe o2 A4
zbgt}. 38~72419) AE 135, Klinefelter syndrome® %
Age] wlRAE ;g Sertoli M)A The)
glycogen Ztglo] BRI TF LA 2¥FRS
AFst AgA FaNEE HId 234 Sertoli A
¥E 29EH 7 glycogen Y9 F4jo] BaAH " ]
FAHQA A B AEHY AHE FEAA 189 24
71% A3t T 449 - Sertoli X glycogen 7}
o] hFo g AP 82 Rigaud} Steinberger' &
ARAHeR A A5 9% FEY 2@ ZAXAE ¢
Sertoli M| ¥ glycogen B} EAE FEFA et 2
|7} 3¢ B %tk F Ag" 3} &' glycogen I}
ol EAFAT M, vhg 2 oA Fo] AY
EAEA Gon, AFNAE g o Lol A AT F
Qte] Sertoli M ¥ T glycogen S Firata 9l
oW, BAYAAG glycogend] EAjciF ot duAo)
githa F4%% ul o], $2F3 W4 YH o gt
aol7k A&E AlAEt YUtk ol2j @ A7 AR Aol
Atgat gFo AYEES ez gy e, i
FF FE nete] tg glycogen EAAE L HAAE A
ofe} A Boll A3 2L AFUL FYH oAk gk
Alg g

PA-TCH-SP-PD Ajutg miglo] =3 £4 .
AAde|79) #do)A PA-TCH-SP-PDo| g3 33
o] JEo] glycogenQ A& 57| H3te FARHIL
9l 0.1% a-amylase &4 235§ o) &3l Azt
du|g A7y 2L RYE ¢4 ABF F camylase

o) 2(Fig 6, 8)7 W A2 (Fig 5, 7). hro] vla

A3 a-amylase AT Fd5 § A7]E vA T A
Lehd 3 Bt @43 HojRon, By 37 £
@A 3| ZolF ). o] 0.1%¢-amylase(pH 6.0)Z 36Tl
A 24X 765 < A § AT glycogend] TRAM 1-4
links(horizontal) 3+-& 23 A1 2.2 M glycogen 79 o
o) 23 e] 27171 AolA o] FYPFoME 4
olFt}. watA PA-TCH-SP, PDE M| w338 gL
glycogeno 2 Y 4 9109, a-amylase A2 ol Fo}
dE #Y & 1-6 branched link(vertical) #9131 o-limit
dextrins o)AUY, = GMA ZAAH 9] section F79)
60-80nm Alojo] EA3t glycogen PO 2 A a-amylase
£40 AR, AgAGo] o] F2] FYW Ao 32
"t

olde] ZAEEN A9 AABY FHEAE gycogen
FHilo] EAsln dH9] Sertoli N XA} E7|BoE
2o glycogen o} ZA3tYTh EF 31}9) Sertoli )
X9 4F9 A% glycogen I} BEI} Ao]E Holn
o] Sertoli AES] FAYAIE T3 U Ao 25
I glov ol g Aahe 48 glycogen 9| THF
st w59k ARG AL 7] (stages) Sol o] Y
o F L 0% dEoj Aok ficty AlgE

2 E

AEAY HAES Sertoli AEW glycogens
E13l7] Hste] PAS A Al 2 ide PA-TCH-
SP-PD @A & &, 2284 4 NEHHoz it
g ol g 22 A9 E AU

PA-TCH-SP-PD G4 32F HEoA PAS gL
o gkgA o] et on, a-amylase A 2| &3 PA-
TCH-SP-PDo|) 183 332 glycogeno] ${t}.

HZ ALY Sertoli M EE 7L glycogen 3 -& T
3t ATt E3] Sertoli X+ column} 37128 & 7)
(sheet-like, club-like, tubular process)ol] ++%-& glycogen
Hgo] B AT Y Sertoli cell coumnA A= F
9ol Tk glycogen 18] REE Ho|8 LD 510}
&g FAQA o] FojA e Ao R 5T

£XE
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Legends for figures

Fig 1a. Positive reaction of PAS stain is noted in blood vessel(V), acrosome area of spermatid, and basement
membrane(M) of seminiferous tubules. x 100.

Fig 1b. Presence of carbohydrates is pooly revealed in the Sertoi cell columns(S) of seminiferous tubules. A:acro-
some area of spermatid. PAS, X400.

Fig 2a. The same seminiferous tubules as in Fig 1b was stained with PA-TCH-SP-PD. Note increased sensitivity
in carbohydrate detection. V:blood vessel, S:Sertoli cell column. x 100.

Fig 2b. Increased accumulation of carbohydrates is noted in Sertoli cell column(S), acrosome area of spermatid
(A), and spermatogonium(G). x 400.

Fig 3. TEM image of a Sertoli cell of seminiferous tubules. Positive reaction of glycogens is revealed in Sertoli
cell column(SC) as numerous granules(G). -
N:nucleus, RB:residual boby, RS:round spermatid, SH:sheet-like process, CL:club-like process. X 5,250.

Fig 4. Note uncven distribution of glycogen granules in the Sertoli cell.
SD:spermatid, SP:spermatocyte, SCS: scattered area of granules, SCC:crowded area of granules. PA-TCH-
SP-PD, x3,500.

Fig 5,6. Identical tissue sections of a round spermatid-embedded Sertoli cell. More numerous and bigger glycogen
granules are noted in Sertoli cell column(SC) when it stained without pre-treatment of a-amylase(Fig 5)
than it did with pre-treatment(Fig 6).
Aacrosomal granule, GA:golgi apparatus, Ninucleus, RS;round spermatid. PA-TCH-SP-PD, X 10,500.

Fig 7,8. Identical tissue sections of elongated spermatid-embedded Sertoli cell before(Fig 7)and after(Fig 8) a-
amylase treatment. Distinctive glycogen granules are noted when it stain without pre-treatment of a-
amylase(Fig 7).
SC:Sertoli cell, ES:clongated spermatid, SHisheet-like process, CL:club-like process, T:tubular process, A:
acrosome, RB:residual body. PA-TCH-SP-PD, x 14,000.
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