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g o E A9 EL2 TCDDZ ) dAYsh= Aty AEH A g GYBY HEY] 715 2 kst f0 nlAl=
g3 Frislr] Y3t Aok 2017V, 45td AEF A0 i3t GYBY 52 B7ksty| Y8 351189 44 SD
ACTE 5709 aAFo2 o] Attt A4 RS vehicle ¥ salineg Fostg 2w, TCDD BEF 15
TCDD(2 pg/kg, weeks) ¥ A4 AL B Y Fostgom, Ald 2 65 B GYB (75, 150, 300 mg/kg)E
37HA SEE Yol AR Tttt A2 NC I1w9 A=t v|wstHS f TCDD kg F 65 Fofl F-9sHl
2459 tH(p<0.001). LU TCDDOI 23t A% AL GYB 300 mg/kg Solol o8] ASHA B I ATHp<0.01).
TCDDZ f=H HE9] 7k A2d9] Fx Aol Yepigod, k9] 5 3 F%9] S7H5 Yehich. MDA, SOD
£ %3t 29, TCDD §ojof 9J5to] = & BT ZH4sk= ZgFo] Uelgtt UhH, GYB Fojo] 93t #sk= vty
A 9k, SOD Aol A GYB 30004 NC tH] §-9)/do] HE(p<0.05) =Tt ol&fgt ¥ GYB7F A=A
TCDD §%& 7+ B4 dis] 25 a7E 718 4 AL st

Abstract The purpose of this study was to evaluate the effects of gobonyangjeonbang (GYB) on the
endocrine function and the antioxidant efficacy of 2,3,7,8-tetrachlorodibenzo-p-dioxin (TCDD)-induced
oxidative stress in rats. In 2017, to evaluate the efficacy of GYB on oxidative stress, 35 male SD rats were
divided into five groups and tested. The normal control group was administered saline as a vehicle, while
the TCDD-alone group was administered TCDD (2 pg/kg per week) intraperitoneally and with
physiological saline, and the test group was administered GYB orally by dividing it into three
concentrations (75, 150, and 300 mg/kg) for six weeks. Bodyweight decreased significantly after six
weeks of TCDD exposure, when compared to rats in the NC group (p<0.001). However, weight loss from
TCDD was significantly protected by administration of GYB at 300 mg/kg (p<0.01). The rat liver induced
by TCDD showed cytoplasmic vacuole degeneration, and the hepatic sinusoid and weight increased. As
a result of measuring MDA and SOD, both items tended to decrease under TCDD administration. On the
other hand, there was no change due to GYB administration, and significance was observed in the GYB
300 mg/kg group compared to the NC group in the SOD result (p<0.05). These findings demonstrated
that GYB may have a protective effect against TCDD-induced liver toxicity in rats.
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GYB150 (150 mg/kg b.w.), GYB300 (300 mg/kg
bw)o 2 F 5719] #o & A5t A¥eES 4%
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AEFFG F7F TCDD #E= RE9] Akt A3t A= IF
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2 pglkg bw.9] =2 F 13] E7(intraperitoneal,
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 v]&o] wEt A(75 mg/kg b.w.), $(150 mg/kg
b.w.), (300 mg/kg b.w.)&Fo &2 &glslo] ¥ 677t
19 13] AFEA(per oral, p.o)dtitHFigure 1).
TCDD (ugfeg bav, i

Administered once a week
(Group : TA, GYBTS, 150, 300)
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Treatment (p.0)
GYB75, 150, 300 {TCDD co-administration)

Administered once a daily

0 (Week) 6 (Week)

Fig. 1. Experimental Protocol for the Effect of GYB
on TCDD
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 pg/kg b.w. weeks) and saline; GYB,
group received TCDD (2 pg/kg b.w. weeks) and GYB
(75, 150, 300 mg/kg b.w.) in male SD rats.
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p0.0509014 SAA fo/d< AAsIITE TCDD £
o} GYBY] Folof wE ®¥slof izt BA8 §94S &
A x| EAREA(One way ANOVA)S] ARH|9] A%
(Scheffe test)& AAJot] B 7H9] Fo4S AASH
I, EUFE T Z%(Student r-test)S o]-gsto] EA35}
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3.1 HEEEQ MFE Hejo| DXz I

TCDDQ] 0§12} GYBQ] Fofo 2 A
oti7] 9J5to] GYB o] A FAE &4 & Wt
T 36242 gollA AL APsiglon HY T2 G
HF AFS S35IAHTable 1). TAZ9] AF2
F 23004 NC:rLE‘:} A5 7t Fo| dAs| At
HoH, F AF-2 NC tH] 88% 502 Fo4o]
UERETH(p<0.001). 38 GYB 3000l4 TAT iH|
3]Esh= BA1A Fo4do] YERtH(p<0.0).

Table 1. Changes of body weight in TCDD induced
and GYB administration in male SD rats.

Unit (g)
Body weight
Group Body weight gain
Initial Final

NC | 363.27+13.26 | 491.09+35.18 129.5425.5

TA | 362.66+20.48 | 433.09+39.08" 81.6+41.9"
G;;B 362.46+12.38 | 430.82+47.51™" 66.1+44.3"
?gg 361.17+22.04 | 449.72439.17" 88.7+27.1°
(;’gg 364.14+27.08 | 468.14+3457" | 1015256

Mean + Standard deviation.

* Data are shown as mean+SD of (n=6) = p<0.05, ~ p<0.01,
2€0.001 vs. NC, ¥ p(0.01 vs. TA as determined by one way
ANOVA.

Abbreviation : See Figure 1.

32 Zto] Hoi & S VISl Hat

Ztol Adj 9 Al F3 NCZ 22 13.98+0.97 g,
2.93+0.07 g2l d Hlg| HE oA foldo] T
(p€0.001) EgloH, E3] TA 29| AL NC# hy] 2z

7 45 %, 61 % 571z A7t vergt. 3 Ao

7159 WA GYBE Foigt 2 TAT tH] GYB
75, 150%0lA= k9] A71530] 2442 5 % 571 GYB
300¢0lM = 3 % AASHAL, 5942 UEhA 4t
o}, ghH, A 71559 Mol GYB Folu2 TA
o ¥ GYB 753 GYB 30072 242 99 %, 94 %
F$HEOZ 74390, GYB 15032 103 % &0 2
371et 237t et tHTable 2).

Table 2. Absolute and Relative Liver weight of Major
organ in TCDD induced and GYB
administration in male SD rats.

Liver weight
Group .
Absolutg organ Relative organ weight
weight
NC 13.98+0.97 2.93+0.07
TA 2033+2.12" 4724075
G;EB 212542797 4724073
GYB
150 21.41£2.02 4.8740.28
GYB
300 19.62+1.18 4.42+0.14
Mean + Standard deviation.
* Data are shown as mean+SD of (n=6) = p<0.05, = p<0.01, ~

p€0.001 vs. NC, * p€0.01 vs. TA as determined by one way
ANOVA.

Abbreviation : See Figure 1.

3.3 LIRIONZIA U O MBISIZIAO] DJRI= 23

AEL $(Red blood cell, RBC)9 ALY NCF
9.08+0.17X10°%/ulel ®I3] TAZIA 7.89+0.28X
10°/uLE 87 % 439 2= EPiL, ZE Foj|A
F9Adol T AHpP<0.01, p<0.001). THH GYB ¥
oFolA TAT thH] & Sd= Hou RS &
o|x] gkttt FRFEY, JUIEIH $=2]9] ¢ NCH
of vla TAZOIA 22 82 %, 80 % 479 ZA3S Yet
Wi, BE oA 59480](p<0.001) BEEOH,
GYB Fofoll g5 FEEE= FeFs vetilou 59442
gl9icHTable 3).

7+ 7159] WskE gokir] 5] é’@@' a3 A
FAE & 1 ofATZEAL ofu| 17| g R AN(aspartate
aminotransferase, AST) =X+ NC=+ t¥] TAZAlA]
49 % 7R $AF vEon, 7t 7159 Feli7t f
=t ?HH GYB TOWOML TA< 9B GYB 300
FoA 79 % o 7HAGITE LA AL TR
-rOH&J_(alkalme phosphatase, ALP)9] $=X]&= NC
tiu] TAZOIA 56 % 55132, GYB 300ol4l=



TEFGHE Foj7l TCDD |k HEo] FAks) wWslo] w3 9

TAZ WH] 78 % $E02 Hacte AT B & 3.5 ZF ZX0A HAV|SKIEO| O|Xl= &
Ao o 4 01- — —
S8 Bl elsiet. TODDSY CYE il e 1 249 M7y A
o nA= FFE 7] st AEFRR 3(IL-3
Table 3. The effects of GYB administration on red Interleukin-3), Q1E|271 6(IL-6, Interleukm 6), Z9F
blood cell and White blood cell index in o }
TCDD induced male SD rats. YARIAF  LIHTNF-@: Tumor Necrosis Factor
alpha)E 43t 23}, GYB 1507 A|Qsta 794
Group |RBC (10°/ul) |HGB (g/dL)| HCT (%) (1\(’;?&) o] Tlrﬂﬂo‘\:}(p@ 05~O 001). IL-3 X]&= NC + Y]
TAFo] % 0 71—/\ o -G 22| A
- 508 oh o0 .y TAZ] 1 55 % T Astgom, [L-6 4] HA]
+ 017 + 042 + 182 + 116 55 % = 71—/\0}9511:} SHH GYB FoJFolA GYB
A 7.89" 1258 3933 6.35 759] 73'1‘ TAZ Bt} ZHassh= 237 UePdth(Table 5).
+ 0.28 + 0.55 + 2.01 + 2.18
GYB75 8.06" 13227 | 4105 5.38 Table 5. The effects of GYB administration on
+ 049 + 057 + 143 * 140 interleukin and tumor necrosis-alpha in
7.95" 12.907 40.257 5.33 TCDD induced male SD rats.
CYBIS0 | 17038 £056 | +202 | + 165
Group | IL-3 (pg/ml) | 1L-6 (pg/ml) | TNF-e (pg/mL)
8.11" 13.17" 40.62" 7.58
GYB300 | oo o047 | +145 | + 251 NC | 305.74+78.48 | 257.83+69.61 | 443.50+91.20
Mean + Standard deviation. . .
* Data are shown as mean+SD of (1=6) ~ p<0.01, "~ p<0.001 TA 168.95+44.22 141.64+63.43 301.02+124.08
vs. NC as determined by one way ANOVA. .
Abbreviations: See Figure 1; RBC, red blood cell; HGB, GYB75 | 101.65+34.99 | 82.45+34.10 114.05+94.77
hemoglobin; HCT, hematocrit; WBC; white blood cell
GYB150 207.14+77.41 155.06+£67.81 206.27+£136.99
3.4 7t ZXI0|AM SAtSH X|EO| 0)X|= Hak GYB300 | 164.19+51.22" | 170.72+32.77 | 251.02%132.23
= oI5} 7} = Zl0] ShAlS Mean + Standard deviation. .
TCDD®} GYB Fofof ogt 1+ 2219] gats} 2| o] * Data are shown as mean+SD of (n=6) = p<0.01, = p<0.001

tAE ¥ B7PI JEHgstol=
(MDA: Malondialdehyde), T HEHA
(SOD: Superoxide dismutase)2 £43t A}, TCDD
Folo] ofsto] F i HE Fadhe Aol UEHTH

9Astol

HE Al

g, GYB 75, 1507014 TAT B X33 ©f, SOD
¢ MDAZ} S71sh= A& Yehilou fo4d2 B

A A4 HTable 4).

Table 4. The effects of GYB administration on
antioxidant parameter in TCDD induced
male SD rats.

Group MDA (nmol/mL) SOD (U/mL)
NC 4.22+2.23 221.64+94.86
TA 2.18+1.40 104.11+£54.33

GYB75 2.28+1.18 106.74+48.19

GYB150 2.59+1.56 116.02£38.59

GYB300 2.06+0.42 86.74+23.68

Mean + Standard deviation. .

* Data are shown as mean*SD of (n=6) p<0.01,  p<0.001

vs. NC as determined by one way ANOVA.
designation ate the same as in Table 1.

Abbreviations: See Figure 1; MDA; malondialdehyde, SOD:
superoside dismutases.

Notes on group
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vs. NC as determined by one way ANOVA.

designation ate the same as in Table 1.
Abbreviations: See Figure 1; IL-3, interleukin-3;

interleukin-6; TNF-e, tumor necrosis factor-alpha.

Notes on group

1L-6,

(Fig. 2), TCDD—J _rquﬂ —4‘5}01 A A|Z9] Fo] 1}
Ao 7 AT OH cytoplasmic vacuolation,
FAY X199 sinusoid’t S7FE]e] TCDDY] Fof A]
Hehs A3AQ 225H Halr) thREe] 7iAIEolA
TEEUHFig. 2). 3 GYB FoolAE sinusoid
7t E7FE @4 AlES] o] JA 5 AR &4
Hr7t HSFE QA cytoplasmic vacuolations =
A¥og AEYHKFig. 2).
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C

D E

Fig. 2. Hepatic histopathologic changes of central
vein in the TCDD-induced sinusoid and
vacuolation change liver of rats.

(2) Normal control (b) TCDD alone group

(c) GYB 75mg/kg (d) GYB 150mg/ke.
(e) GYB 300mg/kg.
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ol TRsto] AHA A1ehd &4F IS EREEYS
Hilz-p-tho] &0 o] A F 7P Fart At
SlHERl TCDDE Fkeste] Alehd] AEFA 9l A2
&4, ABS fEsk= ROSE AASHe] fdshs W
o] Qit}. oo & Ao TCDDO| Qg Alsla] &4}
e FFol izt PAsE a3t Qe Aoz g
GYBE &3 38 ans wristust shqich

£ A7olA GYB Fof &F487 ) 3lo] TCDDE ©]
29, =542 %t & GYBE 125, 250, 500
mg/kgbw. B Folsto] du] AT 23}, 5% &H
Q1 37t Uehddth olF 7P &0l vty wdE«=
Al 29 58 2 A FN 2 A T o
AERE Ak, LskE AAste] Ao AH8stitt

AYEEZ FAS ARST olf= YA wig |8
7L Qlo} TE2F Aol SJsf A3 WEol 44 4
W7l 2o RS SAIste] M) AFsitH1e)

Azl vRE FFE SIS 3 NCH-S ALst
E oA AFol foFez ZASHATHp<0.001).
TCDDol| =Zo°| = A&31E AFH4 59 aat
UebE=r 1 ¥Qlo 2= glucose transport®] #|5}
(171, AA| o] &R sk= lipoprotein lipase €/99]
A3t o] LA QITH18). ¥, GYB Fojof o3 &
F EHog A5HA IA AavE vEhd Zler B

o=
of, ol T2 FpelA] B JPRE FFNe] B

=
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EH07 AFdA] IA mIpt UelEoha Az
duk o HAA TCDD Fo&2 HEF 7 g4
o, o]& Qlaf 4k R¥HsEo] HolRA EHHA
15 ool dojkom, ol= Hinkle 519l°] &
0d &< e 1 pg/kg b.wel TCDDE HE=o|
AFRRt A3 4w o, JuEAYE, JraEx]
B 5o| Zastitks A%}t dAstt 2, GYB
Folo] oJsf TCDDel 9Jsto] AAHE =2]&0] 2EH=
Zog Hol GYB7l AE+19 ¥ 75& IRttt
Yzl

AT EE9 7ol E/45k3o] YeheA gl ¢
Sto Adf 2 A 7] FAE SHSHA 1 239
FARE NC HiH] BE oA S| A5ote axet
A F94d0] UEhE o™ (p<0.001), =/do] A=
ot WEoH20, 21]. °]= TCDD?F cytochrome
p450 BaA] T2 v IEE T AEdA
o] Hithof] w2 THAEA| O] 7t A H]dho] 719l
she AoZ dEA 6]l gHE GYB 300¢olA=
TAT) H|sto] FHAEE= AIE HERAIH

7F 22 9] 214 kst ¥g-9] HIkE Esthr] sl
AR W B BEE E 5 e v A=l MDAS
SOD &g Z4stant. A9 4 Az 54 E4S
AAsH= 28-S ot Alzo] aa7F A 4= gle &
O|AY FES B4V} gl Al AZe SAEE HdE

2 T W o

91&4gdo] itk E3], SOD= A9 7P A2 A
g 54 FY Pl ISR ZHa ESAXI

I gEA Stk olEet 7|HeE Erjo] HAEH
SODE ZE3I3E AlALo] aA7F 547 Al &4 o
0717] Hof wlg] AAT}. AT A3} TCDD £
7t 2Ao|4 MDA, SODQ] o] ZrAaEE ERlsiala,
GYBel 98l 37 ERlstict. MDAZF TATlIA
LAsHe AFE HYE, ols MDAE Y834 5&
ol A FAEET MDA} 743t A0 2 Hol, testosterone
o] A szt Ie o] vkl gEA qlof [22],
TCDD £oi2 QIgt A2 29| ¥l Yepte Zoz
AztEle, GYBROIR Qlsl SEEHA ST A2
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