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Abstract Sperm formation disorders and sperm quality degradation comprises the largest proportion of
male infertility caused by TCDD. To solve this problem, this study examined the effects of
Gobonyangjeonbang oriental medicine prescription on the endocrine function and reproductive
toxicity-related indicators in rat-induced TCDD-induced reproductive. Male SD rats were divided into
five groups of seven animals and tested. The normal control group was administered the vehicle and
saline, the TCDD alone group was administered intraperitoneally with TCDD (2 pg/kg, weeks) and
physiological saline, and the test group was administered orally by dividing GYB (75, 150, and 300
mg/kg) into three concentrations for six weeks. Weight loss was observed in all groups administered
TCDD. Regarding the hormonal changes, a significant decrease in free testosterone was observed in the
GYB 300 mg/kg group (p<0.01). In addition, some of the germ cell destruction, seminiferous tubular
atrophy, and decrease in sperm count was improved in a concentration-dependent manner in the
testicular tissue of the GYB-treated group. In addition, Johnsen's score and serotoli cell index (SCI) were
improved in a concentration-dependent manner (p<0.05). Overall, GYB can be used in drug therapy
rather than medical procedures to solve male infertility in the future.
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A3 Algge] o3t HITh &4 Sl &Jste] 47
59 ol AT &4, BHLAEEY =30 9
3 ddE 37F 5 ool tigt ¥l B4 3 Aol
gt A77F AP QIoHI). 3l 9 & Yoz
A B4 Aol7t oF 80~90% SHEE L AAF R,
A A S, QUA oY, FEIS HHY RS
| AoH2]. &4 E9EQ] 7MY & 58 99
3 =N AN BA715= Al Al
B3 F AAZHoZ FHYsA g A
2,3,7,8-tetrachlorodibenzo-p-dioxin

(TCDD)2 °l&ste] dddstiat siieH3]. TCDD=
poly-chlorinated aromatic hydrocarbon group®l
&5l= thol &4l AQY] FEEA TEL AEY HE
HIAS nHAXITHL shof ZZoll= WiH] wehd skt
£, 9% HsERo= Jde] A urH4l. Aol &
PuE AR FHFo] d¥= 4 U GFoE
AR HA i e BoEA] ot AW w7t
11dez Ak Soei A9 vjdEX] o= 2o 54
ott5]. |1Zke] TCDDO Hgt s-&Al= 1€ 7IF 0.01
pg/kg.bwE A= Sl=t] L F 19 1~3
pg/kgbw A= 7&Kt 1008 ol Aglste &
& 551 = Ao E dHA QicHol 3 A7
o of=j7}A] W3} F EXH o2 TCDDE BAS 44
S AAA710 agko] Fejsha] Wl gA71He) S
AastH, HAEAHEDL AERA, 4 4
EETHAE LA g2 A QUH3]. TCDDE <l
=4 28 713 aryl hydrocarbon ~&4]°f 25
A=le 2o dlA SIth7]. o] &8A1= 3, 1%,
Ao go] Qla, TCDDeF 743t s Kol 2o
25A QUeH71. olek o] TCDDA Sfsf &
Aol diste] HI7HA9] AAT RS o}
B2 Fojsto] A =7o] tiFEo|oH(8], gtk
A Foll= ARE 4715 /M9 EHog ARGEof
Fd S0l gol gloy ME2& Ao tgt A+
Efg/gdol et AEZ} mEsted[9], AR AS A
Z & Qa1 71 Aol gAEAEN ITEFFHGYB:
Gobonyangjeonbang)o|g= 714}, 24t BEARR}, 2
oz}, 1AL, 7R 6714 9] SRS A7gsto] A
&otAt otk 14 (Panax ginseng C.A. Meyer)<
FEUFIEA TCDDO &% AoA Q4ke Fo
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Fof| gt 139 =&, & LY AAE A
Tl ALEACH10l. EARKCuscutae Semen)=
Z3HConvolvulaceae)ll &3, 1TEAAS F439H A
AoA AREY] 0] FAaTt JAHIL AEE&0] FoF e
2 IR g4 QdoHill. 2P]AKSchisandra
chinensis)&= T} &5h, J249] = 9 254, €
AEAEE wkol 837} lvkar g3 A QieH12]l 4t
(Allii tuberosi semen)= W32 Tk 5 H AJ4]
o] A5EA AR, AR G54 9 EHIAEAHE
9] Sk A7t et ATFEITHI3) wEb £
AollA TCDDZ Il WH¥st= 99l A9l & 7F% 2
H&E Aot AAEA Aolet AAte] A4 Aot
izt ZAIE siast7] floto] iR HolZ= Thojet
2] A2 o]&3lo] TCDD-F& &4 fdst S0
A EEI7L QA HEckal, Wi 71s, BAEA
T Ao "= JFE ZAFSHIAL SHATH

r

e R

=

2. MEE 3 dH

2.1 2¢ M=z

211 HEESE 2 AR o

ABEEO  Sprague-Dawleyd] $AEF AS
200£20g)& @Ef2Ho|2RE FYsto] 25Ut HE
T Aol ol g5ttt AETEY AR 2% 23+1
T, &% 50410 %, WY 1247008 FASE §
o

LT ARSI ARSI ARE DRG]
U 3 AR, Purina)§ 323 FFe00, 44k A
3 glol S,

Z7 (N.C: Normal Control), TCDD ©=Foji-
(TA: TCDD alone), TCDD-GYB9] ¥3 FolZ GYB
75 (75 mg/kg.bw), GYB 150 (150 mg/kg.bw), GYB
300 (300 mg/kg.bw)2o& Z 5719] Fo2 HA5IATt.
255 Ado] #E nE A9 g3 AR oA
st FEATER AU A &8 HHE &
38lo] AAISFATHDJUARB2017-011).



SHEANSH| &80 RR] A2238 Al43, 2021

2.2 A 4

2.2.1 TCDD 2% ZX|

TCDD(New Haven, CT, USA= <%= 99.1 % o4
9] sHHE-g FJaoict. TCDD (1 mg)E A%<] oAl
£(900 pL)7+ m|Fe] DMSO (100 pL)E AHSste] %
21 Ag &, 247]8(corn oil, Sigma-aldrich,
USA)ES ol&sto] 1:98 3|Asto] Ao A8-st3itt.
TCDDQ] £ &%+ Beytur 59 Wl ot & 13]
E(intraperitoneal, 7.p)2& 2 pg/kg.bw? L=
% 657t o5t ck(Figure 1).

g

HHGYB)Q| ZA|
HGYB)= tidoisty E4F shg o)A
JollA FFote SFAFoR F17]
,  BEAL Qi TREAE, QUIRtR AR,
Hl&-2 42l 13] S =isto] AAT AdollA A
SE= A9 H8Q] 9:7:5:5:3: 12 AA5tAct. sHAlE
2A|9k] 9Fste] 7| 360 g¢=& ¢ 110.75 g,
30.8%), EAMAF 280 g(5+& : 14.62 g, 5.2 %), U4
200 g(&& : 56.43 g, 28.2 %), BEA} 200 g8 :
8.88 g, 4.4 %), 7FAF 120 g(5& : 3.58 g, 3.0 %) &
u|z} 40 g(& :10.82 g, 27.1 )& NE &34 5
7Azxste] A% Hlgo] wet 3ottt GYBE HiA
A SR A 3lE e 49 oA
StoF Afoz AHxio] A FHATE B
A Qo &3] it olo] AP+ Axts vt
=

w2 A% F gAEE A5

Shap

L

g

N

5 B(Week)

oo 1 [ [ [ [ ]

Vehicle Vehicle Yehicle Vehicle

GYBTS
(TCOD +GYB 75 mg/kg)

GYBI5)
(TC00 + 6Y8 150 mg{kg)

GYB300
(TCDD + 6Y8 200 m/kg)

T

Fig. 1. Experimental Protocol for the Effect of GYB
on

Abbreviation : NC, Normal control group male SD rats received

vehicle (corn oil and trace amount of DMSO and acetone) and

saline ; TA, TCDD alone group received TCDD (2 pug/kg.bw

weeks) and saline; GYB, group received TCDD (2 pg/kg.bw

weeks) and GYB (75, 150, 300 mg/kg.bw) in male SD rats.
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mg/kg.bw), (150 mg/kg.bw), (300 mg/kg.bw)&
Fog zglsto] F 637 1€ 18] A75A(per oral,
p.oe AFstHHFigure 1).

2.3 SEE ZA}

TEE HAE Yot} EisHo=RE SST tubeol
LSI 7]l wet tubeE 6~83] E3otglom,
5] = YHED7E o83t 3,000
1087 dilEsto] 459 3L 25k
ot o] E&E EF¥Z A5EA7I(Immunlite 1000,
SIEMENS, Germany)E ©}85}o] HIAEAE|E(testosterone,
TES), ANAEt]&(E2-estradiol, E2)& EA45H3th
448 HAEAHZE(free testosterone, F-TES)< ELISA
kit (F-TESTO ELISA kit MBS704301, Mybiosource,
USAYZ ol-&ste] EAsH3rt

2.2.4 1sto| & Hot

Bz sty FAE floto] FEH 1% Fug
10 % NBF (neutral buffered formalin)ol 24A|7F
gopolom, BAAERl wWHos XA 7|(tissue
Prosessor, Thermo shandon, USA)OIA €<, &9,
AR FS AA gyl 2ufjsto] 24 blockE A&
sttt A== blocke HFEZI(RM 2245, LEICA

BIOSYSTEMS, Germany)E ©]-&35t] 3 ym= HP&s}

gue 4

e Aehgelsty 13 AU

L

o
=
al

o] hematoxylin and eosin staining (H&E)
Aletgint. e A%
Aol FEoto] Adstylom, F3Fdu]H(microscope,
ZEISS, Germany)2& 40082 #stod, AT 10070
= AR s A o=, MRS A7, Johnsen's
stoict.

score, Serotoli cell index (SCD)E &4

(1) Johnsen's score

Johnsen& 1189] A 75 fsto] 18ko] A=} A
A5 TAER Yol Wriste =45 RIS
[18]. Johnsen's score #42 9I5to] H&E |49 &
gholeE FHdu| 40082 ¥HEsto] HRAYAdol &
st A0 RE AR Aot gl Ad & A
AY7do] &s] HE AR(1E)7HA g WA Btk

(2) Sertoli cell index (SCI)

Latchoumycandane®] ®PHol wat Sertoli cell
index (SCDEAS foto] H&E FMH &Eto|=8 &
sHn]A 400u2 #Este] F Aol gt Sertoli

=

[*]
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2.2.5 Pariodic acid Schiff(PAS) &4

izt E|ets]sto|eeielof wet g mietuy) St

2 72 & 0.5% periodic acidolA] 587t HFSAZ]

schiff's reagentoll 15% &% Attt 1 o

2= $EEA 108 59t £A] & Hematoxylin®]
¢ xAA

ZEISS Germany)__i

ox

ol -loll

L
fu

E

X

3t & FsFdu|H(microscope,
TSI

2.2.6 SAX2|

Z} Ay o0 ZHE A2 ZIE Mean+tSDOZE Y
ERART ZF 27 94 B2 IBM SPSS Statistics
version 20 7 packageE ol-&3l9oH, fol&E
p<0.05°14 BAA 7944<& HAstth. TCDD —r°i|
o} GYBY| Folof w2 H3lof] gt 3AE fA8S
QufA] BAHEA (One way ANOVA)S] AR 9] /\]"r‘u
7 (Scheffe testZ AAISto] B 7H9] FoldE A
shal, SHEE TAA (Student t-test)S 0]-sto] &4

st

7}

3. ¢ &y
3.1 28, Rosio] MO U MU 2S5 ws
1%, Rgte] AERS TCDDES Sofet ZolA
2% 43k A% Uehith S GYB Solae 7
A% Fu3tko] F3Fo] GYB150, GYB300ZollA TAT
el SEEs AT ek SOt ol gk

Table 1. Absolute and Relative Testis and Epididymis
weight of Major organ in TCDD induced
and GYB administration in male SD rats.

Testis weight(g) Epididymis weight(g)

Group Absolute Relative Absolute Relative

organ organ organ organ

weight weight weight weight
NC 2.01 + 0.12|0.42 + 0.03|0.71 + 0.04|0.14 + 0.01
TA 1.99 + 0.19/0.46 + 0.04|0.67 + 0.06|0.16 + 0.02
GYB 75 [1.81 + 0.10|0.44 + 0.04|0.63 + 0.03|0.15 + 0.02
GYB 150|1.96 + 0.13| 0.45 + 0O 0.68 = 0.03[0.16 = 0.01
GYB 300(1.83 + 0.09|0.42 + 0.03|0.68 + 0.05|0.15 * 0.01

Mean + Standard deviation.

Abbreviation : See Figure 1.
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Ao Uepgt}. 1gkt F118k0]9 *H‘ﬂ%%ks
the] TAZOIA S7koke RS YEHARE &

Holxe ooith 3tH, GYB FojT2 GYB75,
GYB300oll 4] TAZOl H|oto] Zradhe 27t Ve

o} Lolde vehtR okt Table 1).

Iom

3.2 2E& k0| OX|l= &

HAEAHE 29 735 NC2 di] TA oA 51
% TEOE gat £AE UEHen, GYB Foit

GYB75 ZolA A3t Ant Uehgort fojie
UEhLEA] gioleh. Hormone®] 4% EE#% Zo] Ug:
gol 5744 34 EZe1o] oleigich. $219 Hla

EAEE A= NCT diH] TA ZolA 44 % 5ok
A7t JeRdal vhd, GYB FolollAlEs TA 2o H]

82 %, 71 %, 57 % 07 LrolEAgo Holn 7t
A% 29= Bk E3], GYB300 FojZoAE TAF
o] 8-9]430](p{0.01) YEFHTHTable 2).

Table 2. The effect of GYB administration on hormones
in TCDD induced male SD rats.

Group TES (ng/dL) F-TES (pg/mL)
NC 104.268 + 58.17 40.26 + 9.95
TA 51.04 + 27.97 52.36 + 3.51"

GYB75 64.08 + 45.81 42.72 + 2.34

GYB150 41.46 + 22.67 37.25 + 10.177

GYB300 43.28 + 21.35 25.32 + 8.89""

Mean + Standard deviation.
* Data are shown as mean+SD of (n=6) * p¢0.05 vs. NC, T
p<0.05 vs. TA as determined by student #test..
Abbreviations: See Figure 1; TES, testosterone; F-TES, free
testosterone.

3.3 1EEZ|o| HOIAY AA
18 2Zo| FuHE A NCZS FAH,

Leydig cell 5] EAstar A oH, FA
oW ZF g mls FARAIEST 1L 9ol oA s
St spermatids, 7123 71 $jof &3] AJ&3 HRA
7t A5kt Figure 2). L8y TAT9] 49 ¥ vl
Zo| EAst= AR 47t FAHSHA SIS BNt
oftg} Aol 5= o] YT, B AR gt
on B U= vdE ARAEZE AAA YA H&H
AAE =27 UebsthFigure 2). $H8 GYB %o &
oA L7t A5TrE 5 AR ngo] &
= AL UElen E3] GYB 300 ZellAe 7iAIRE

O
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52 AAEE BT e, NColl Hlste] A
F71E FAAW e A ZF o] Fo| 12
1 AT Y] AESE NCo] B|sto] B|<:5t At
7 YergtHFigure 3).

Fig. 2. Changes in testicular tissue in a rat model of
reproductive toxicity induced by TCDD.
(a) normal control (b) TCDD alone group

Fig. 3. Changes in testicular tissue in a rat model of
reproductive toxicity induced by TCDD.
(a) GYB 75 mg/kg (b) GYB 150 mg/kg. () GYB 300 mg/kg.

dngos agke] Al 1007] #F Ay FAE
2730l A NCE- HiH] TAR: 91 % $=2o= Aol 4
SEo] AL T B & 75 % LR AHgloH
F9)/do] et p<0.01). 3H8 GYB Foiw- Al
o] AL TAT H¥] & T o=r J7IskeH
GYB 150, GYB 300 oA ool &=t
(2€0.01). A9 o= 2 APt ygken] 53], GYB

Table 3. The effects of GYB administration on testis
quality in TCDD induced male SD rats.

Tubular diameter sperm count in

Group (um) seminiferous tubule
NC 107.56 + 3.26 177.67 + 24.49
TA 98.02 + 4.67" 133.62 + 11.82"7

GYB75 103.94 + 3.14" 148.05 + 21.05

GYB150 106.77 + 4.127 152.18 + 18.54

GYB300 106.80 + 2.86™ 162.56 + 9.5977T

Mean + Standard deviation.

* Data are shown as mean+SD of (n=6) ~ p<0.01 vs. NC, *
p€0.01 vs TA. as determined by one way ANOVA. i p<0.05 T
p<€0.001 vs TA as determined by student rtest. Notes on group
designation ate the same as in Table 1.

Abbreviations: See Figure 1
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3002 NC div] BAE 27 99 %, eid 84+
7} 92 % el R IEHE At UEdthTable 3).

3.5 Johnsen’s score

ARG S B7keE| $sto] dvlFoR 13tk
Al 100709 Johnsen's score ¥4 A3}, NCT tiH]
HE 2olM f9401(p<0.01~0.001) FHEEH A
(Table 14). TAT-2 NCZ Hi¥] 62 % 4" A47F v
ERt, GYB RoZoAe 557t AT 14d
A7t At A2 FEEQIL 3] GYB 300 &
o o2 ol Histe &= Gt FotA e
wow, GYB 75 ol H|s] §-249=(p<0.05) VrEtstth
(Table 4).

Table 4. The effects of GYB administration on Johnsen's
score in TCDD induced male SD rats.

Group Johnsen’s score (score)
NC 9.9 4 + 0.06
TA 6.19 + 1.27"
GYB75 6.33 + 0817
GYB150 6.99 + 070"
GYB300 8.01 + 0.687*"

Mean + Standard deviation.

* Data are shown as mean+SD of (n=6) Data are shown as
meantSD of (n=6) " p(0.01, ™" p0.001 vs. NC, * p(0.05 vs.
TA, T < 0.05 vs. GYB75 as determined by one way ANOVA.
Notes on group designation ate the same as in Table 1.

Abbreviations: See Figure 1.

3.6 Sertoli cell index (SCI)

A4S olg3 AT 1007 5 1g 125 A|A|
Skl A JYE-S TF5H= Sertoli cellE AAE &
H&-S Uehd 23, TA FolA 63 % 502 43}
A i A et §-994801(p<0.001) TR
o} 3HH GYB Fol oA 5= &y oz J5aits
YehSl, £3] GYB 30072 NC tiH] 81% 4%
o7 IEEE= Aus Yeh TCDDO 9sto] 4"
%7t S9l7 0 2(p<0.05) F=EJTHTable 5).

AALS]7E A tshe Aol ofgt vlgh & 5 4
7159 o, A7 &4, IAHHFEA wEd
oIt o5ty W AlE]F EAZA fiREHY i 3
oAstr] gt W T 9 9dY P 2 U F A
2434 olol] tiste] gAte] A AAS =okE 4 e
EA2A TEFYHGYBR)S Agstal olof tist a5
< B7lekgr
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Table 5. The effects of GYB administration on Sertoli
cell index (SCI) in TCDD induced male SD

rats.
Group Sertoli cell index (score)
NC 14.20 £ 2.52
TA 8.87 + 145"
GYB75 9.45 + 1.12"
GYB150 10.73 = 1.77
GYB300 11.52 + 1.98"

Mean * Standard deviation.

* Data are shown as mean+SD of (n=6) Data are shown as
mean+SD of (n=6) Data are shown as mean SD of (n=6) =
p€0.01, ™ p¢0.001 vs. NC as determined by one way ANOVA.
T p0.05 vs TA. as determined by student t-test. Notes on
group designation ate the same as in Table 1.

Abbreviations: See Figure 1.

9YEES A9 WAL WF 7718 AT Aol &
22 Aolo] o3} Ay 07t A2 % W] Tl 5
A st} Aejs) AYSALHT)

uEEe) THo] 54 ¥hgo] et Fsp]
Systol 7] FAE 2Nt B2 1 AF Holrt 9}
oug WA AFY ) TA v, & 4 471TAR
2getick. 1) At 9] FFe NCZ ool TAZ

oA F7Vete A= UEFRAYE 1942 A=A &
Sttt o]2f3t A= Beyture 5 AHATL} LA5H
o, GYBo| 9l Fadke AL FRIstirH14l.
33 AAATL AxEe} A AL Aol Holst
= HAEAHZE, {29 HAEAHZES S4oMATt ¢
g Fo «¥ote HAEAHEY 66~78 %= sex
hormone binding globulin (SHBG)®l| Z2&3t Al€l=2
HIZGAEE 7t} SHBGOI Z3tstA] g2 84 HA
]EJ qp:n:l o O]—HU]_L}. o]:—]— ﬁo]—o I =A 9\}\01:!:]
(20~32 %), HAFTHoE v 22 Il 1~2 % BEY
HAEAHET] (28 AH(free testosterone)= AY
=54 &/44& 7217 Frt. SHBGOA Eaj=E]o] feE=
HAEAHES 2 SHBGY 5ot JHlE|shH, o]
FHEHAEAHIES o] Wk 22 SHBGE gol &
o= AL 9uigitH3]. 54 23k, NCE tiH] TA <l
Al HIAEAHZE $A71 ZAstl, |23 HAEAHE
9] X7} 5T R Kol &4F 113l ofsto] glA
EAHEY A7 Ao 1 A, {93 HAE
2HEY] =271 371t Aoleka Azt GYBY| 7
§ HAEAHE skois & AolE Ho|R] Aton,
98 HAEAHE skols 217t Qe 2= Y
w3t

1
.
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Z 2| A= NCEoA= ZAIH, Leydig cello]
7]7‘1” ] o & HEd JHE EAst o FAE Y
ARAEZEE FdsH AR ZF Fol & FREGLo,
TATONA A W 32 ojdsAzs HAAAAeH
2219 Leydig cell, Sertoli cell, FATS] =0] Tzt
SJQict. E3F TATOIA TCDDO 9J3t 7149 FA 2] ¥
3}, WY A Fart vEhd 18 54 9 YR A
A5l T AT weEr ELE o237t Alx ot
= A A5 Al HEAEZZHE] testosterone I
Tyl 22 ZF JFE I Astel 710g Aes
FZEH17]. E3L TAZOA AlZEAR]] 7HE 0] Yol
A HEAE 9 AN} Ao &4 RS TR
4 Q%+=T], o]= TCDD7} blood-testis barrierg %
oo AT W AEE THshe o2 QI TAAE
o] §igo] dojit Aog PZHHETH7]. T, GYB Fof
oA TA ol Hlgt] 24 H¥ A= =2 &Y
B NCZol 7 BER 3|E50] FHof 92 &
& A ol FIRE PRAONA 0.3 mg/kg bow
SEE 30, 60, 90, 120€47t o30S f HAS] &,
E’E"é FHE MAAKITE det AR5t em(l
, 49 —r°q7} TCDD &/l 93t Heks iﬂx—q‘
o=z AAARI AFZAIE o], GYB 74 & A4
T 171249 _,_oqq] otk &5o] WAt B2t
1% 29| @nA @% ";i‘i':ﬂo}ﬂ flste] Al
o] A%, A shd et A 45, SCL Johnsen's
score= AAFSIATE Johnsen s scorex @8] ARgdlaL

hui]

Q= 1gkxAol gy og Aok 100719 AAT
oA A s eEe 13H0IM 108717 B7Fshs 84

ojtH17]. 118k %2 9] H&E @MollA BFrIst A3 B5&
NC ] TAZOlA SAE f-94d0] Uehstor, 74
Sk= A= JAEdso] Askd A2 & & Stk o]
TCDD7} 18=/dE o718 A2 s ZJ AlA
Johnsen's score? #4 @Afo| dojuth= Aol A
A 5FATH18].

AAFe] YAPL w54 AY(Anterior pituitary)©ll
A A YA S22 (Luteinizing hormone, LH), WZA}
=25 22(Follicle stimulating hormone, FSH)EH|E
7513, FSHE 1139 Sertoli cell& A=5tH, LHE=
189 Leydig cellZ AF3te] HAEAHEZES] HH|E
SRAA AL D/35HA sz 718 7L QT
3HH GYB oo o5 F-94do] A= oH, =9
E4E Ui &5 @] TEEQ 1RE
100, 500, 1000 mg/kg b.w &2 557t FololHi<
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0, sEojEAor YA 4, EE/dol thEat Hivl 4
Ste Aet 01115]"31[16] EUW‘“ 250, 500,
1000 mg/kg b.w L& Eo] A] AR} 471 {-o]& 0

2 ASeT 549} AREIH12], £ AFoAE
GYBS] 74 % 714}, iAo fiko] Ao ¥
Axoirkn Al 2Aes Akt vlwst
of & o, TAZOlAE AHe] ABA4do] gds] Aad A
o), GYB Fofo] Sj3te] 44e] A45o] B2 Aol

gt gostolnt. AA= GYB300 :Loﬂﬁ% NC &3
Hlie Auks Uehigleg Slsigon, ol GYB
T4 % TCDDO| 93] f=H 452 A—]Eﬂ;g} oz H

ofgtth= AFAE oJu|obH 3] 1eEAdo] disto] At
Hog =¥ 4 Jvhal T 4 Ut

Z|o] TCDDol| 9J3t 4158 Ask7h H4tstA
Lo opdth= HiER: =dl °l= TCDD7}
13k} Aol u|EZE 2ok} microsomal fraction©l]

A superoxide dismutase,

ol

catalase, glutathion
reductatase, glutathione peroxidase®} -2 GAks}
849 3L A5HA7]1, hydrogen peroxide 433}
AAIISE ST ZH oxidative stressg °F7]
sto] @ AFAlsEE AstAXItk= ZoltH7, 19, 201.

ZO TCDD& O]L_ —-103;] X’]OM] EHO]— 17_\]1343101-7&}

Brte] A7E SRk = e FAeA 9] HgE &
UejEE FHHo] Wash Aoz AZHL
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