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2,3,7 8-tetrachlorodibenzo-p-dioxin (TCDD) % polychlorinated

Protective Effect of Cornu Cervi Parvum Extract on
Toxicity Induced by 2,3,7,8-Tetrachlorodibenzo-p-dioxin in Rat
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Department of Clinical Pathology, Chungbuk National University Hospital, 1:College of Oriental Medicine, Taejon University,
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The toxicity and bioaccumulation of 2,3,7,8-tetrachlorodibenzo-p-dioxin (TCDD) and polychlorinated biphenyls
(PCBs) continues to be a focus of research in human and various species. The main human exposure is via the dietary
route. This study was carried out to investigate the protective effect of Cornu Cervi Parvum extract on clinical
parameters and hepatotoxicity in Sprague-Dawley rat (SD rat) accutely exposured to 2,3,7,8-tetrachlorodibenzo-p-dioxin
(TCDD). Male SD rats received single intraperitoneal (ip) injection of TCDD (40 n.g/kg), and administered 10 or 20
mg/kg/day of the ethanol extract oral injection for 4 weeks from 1 week before TCDD treatment. The gain in body
weight was less in group treated with TCDD than in CON group, while that of C/H+TCDD group (Cornu Cervi Parvum
extract 20 mg/kg/day) increased. The decrease in spleen and testis weight caused by TCDD was prevented by Cornu
Cervi Parvumn extract 20 mg/kg/day. The fluctuation in BUN content, WBC and platelet count by TCDD intoxication were
significantly attenuated by the ethanol extract treatment (20 mg/kg/day for 4 weeks). Treatments of rats with the extract
(10 or 20 mg/kg/day) were significantly reduced AST and ALT levels compared with TCDD-treated group. Moderate
swelling of hepatocytes, hyperchromatism, acidophilic cytoplasm and cytoplasmic vacuolation were observed in
TCDD-treated animals (TCDD group). The administration of EtOH extract 10 or 20 mg/kg along with TCDD significantly
alleviated the liver histopathological alteration induced by TCDD. These results suggest that Cornu Cervi Parvum
extract can be useful as a protective agent against TCDD, an endocrine disruptor.
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7+E @5, FrEIAUEY, HEY HAE 22 tiekeh T
EHE BPO) Y= Ao BZAAP. ¥, £&(Comu
Cervi Parvum, BEH)2 AlEH(Cervidae)ol &ole w32
(Cernus nippon) E2 UlE(C. elaphus)Q} 2317} 0| RAXA] &2
ojg] Bg XA, mEAERK RE S ol 2 U
et E20)4] Q1T g 71 1S ErstEE el Al
851 Utk AR g8l BES a3 o 7V A2
U HERCE 287150 2ol Uit a5PPoz o
8 4= QAlck o) QJolE kst AYEO X Fol ARBEIL e
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1. TCDD ¥ =& F&E9 A

TCDD+ AccuStandard Inc.(New Haven, CT, USA)EHE]
&F 991% ol49) IFES TYUsKH AMRSISICE TCDDE F
A9 DMSO % olHEo]l %l tIE com cil2 34510 H&E
BTt 20 pg/mio] HEE ZHGH AL} H&(Comu
Cervi Parvum, EH)2 A8 ZEAIZA] FukIE T8
243 & AEIIG o, 8 EEAIEE dEuay sl
&} Weldtudol B38so] Ut =8 80% EOHE &3} T
£ IHsF71E AR s&0ITE 558 AlEe U812
718 ARSSI R W olehE s A8 AASIH ARSI

2. HEEE9 ARZEH

AR EESS 18011082 47 Sprague-Dawley ratS $h=t 44
EIZERE TSI 2 SEAEH 341X thE A8 Al
S3Ct AEEEY AR 2% 2311T, &% 40~60%, 87|
© 1A71 12~153] 2 3I¥Th 19 & 124172 200~300 LuxZE
ZHEIL 124|712 B E U E Xt Hols 4Alal Alg
2 i 85| 2/ oH, A HAg B At glo]l S
=01t

Z T eRRIM, ) ELE

o
=
TH3Ich &, 48 vehicle BZ%0] W salineg Z7FA

3t HARZ(CON), 40 1 g/kgS] TCDDE T3] BZFA U saline
g AT 508 TCDD UE S F(TCDD), TCDD 2750 U
10 mg/kgdl %8 FAEE HWE FoT(C/L+TCDD), TCDD &
Rof W 20 mg/kgd 58 £&E YE RAT(C/HTCDD)2
Z 7300 58458 Y saline2 TCDD =3 1534 MR
B FofsiR e, TCDD BAF F 3% st

4 ANEEE Y wEE

AES MY BFIAUCH, AEER ¥ 4ESER 20%
urethane Q2 PIFSIAL UFAAE AMESIKCE &A719 HES
T ChS 0, 3, A&, B B g HESKd RAE &8
sixct.

5 @9 9 X9 A Ax FF

EHSEQl UUAFT(EHET, WY, AT, hamatocrit,
hemoglobin)?] &XFS gHAE EAJ7]91  SE-9000(TOA
Medical Co., LTD, Japan)& AHE3S}] E435IdoH, 839 4
35k A F(F UwE, 4Ry, AST, ALT, ALP, 7-GTP,
creatinine, BUN)= M318IALE E£417] Hitachi-747(Hitachi
Medical Co., LTD Japan)E AI&dl B48I1A3Th

6. 2t 229 WP XA SHE pE

1Y ZRE 10% B ZELRI| 1FSKL lefdof Eoj
5k 3~5mo FA 2 BFEE hematoxylin-eosin EA 5l &
sk slollA] 200002 BlEE BESINCE

7. EAAE

AP A= B £ EEHA meantSD)Z F/15I32H, &
A BH2 Student's t-testS AMESI Hal IRFE E2
TCDD ©E EoiF ti) %8 3&E 5029 |9 i}
P<0.05 £2 P<0.01 0|5} B EAHOZ Qo)40] = AL
2 BEYC

23 4 nF

TCDDY RT FH2 829 Bl ulg & Ao|§ RHole
& Bol4o] on FosT U ol uizl A0l& BolL %
oL, iR EY SE0X AFol AslEe ALE B )tk
9 2 ATAFNME UHEIZIXIZ TCDD FojA] MBS}
FEEJ ), TCOD ©HE B F0 TCDD 4879 AE &7t
T TCDD & ¥ 4UMBE A3 E3kl7] Alzksle] 7dms
267 g©F CON group (284 g)oll B3] ZATl= S HYC
i, OpX|e} 4% golls 248 gOF CON UE T AEQ 73%0l E
ABIATHP<0.01). =& FEE HBFAGT(C/L+TCDD, C/H+
TCDD)Y] A< TCDD & QIS A% 247} ARE=HACH,
C/H+TCDD A#FE C/L+TCDD Ao v18lo wol g7t
B3l AoE BATACHFg 1). S F7]|9 Fo) oixjE
FHIME AMF Halol FARE B4 UERIATE &, 710 |
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Aol U0iA} TCDD BHEF0i7Q] TCDD A Fol A= CON 4l
B0l Hlal SO ZASHp<0.05) W, 58 S FE0A]
= FEEE A%e HIXT EAN 9042 BRI AU
H} AAS FAG YoM TCDD ©E S6IF(TCDD)H =
8 Eo|FE(C/L+TCDD, C/H+TCDD):9] 893 Aol et
A BT IS BT T80 TA YoIME HERQ
CON 48lFo] Bal TCDD ATl RAGH ZAE ghy,
=8 ££E2 FolF0l C/L+TCDD A@F3} C/H+TCDD Ag
T9 AL vl C/H+TCDDollA], 18 C/L+TCDD R
C/H+TCDD AT ZFol4 S5 3= (p<0.01~0.05)
ROZ PEAEACHTable 1). W2k =8 HZSS TCDDo| 9
B 7t AIRAL Tao] w2 A9 TBEHo] i WolE
W7t ASE AASIEHLL SlcHTable 1).

—#—Con —e— TCDD & CA+TCDD —v— G/H+TCDD

250

Body weight (g)

Time (week)

Fig 1. Effect of Cornu Cervi Parvum extract on body weight in
TCDD-exposed in male rats. Data were obtained from 6 animals for each
group and expressed in mean % SD. Abbreviations are as follows: CON, treatment
of safine and vehicle: TCOD, TCDD (40 we/kg) alone treatment; C/L+TCDD,
treatment of extract (10 mg/kg) and TCDD: C/H+ TCDD, treatment of extract (20
mg/kg) and TCDD.

Table 1. Effect of Cornu Cervi Parvum extract on organ weight in
TCDD-exposed in male rats

QOrgan . ) )
Group Liver Lung Kidney Spleen Testis

Con 96+04  20+01 2101  08%01 3907
TCOD 75£20"  19+02  19+02  06+02" 29+06'
C/L+TCOD 76+15  18+£02 1902 07101 3507
C/H+TCDD__ 82+10 19404 20402  09+01* 38+05™

Data were obtained from 6 animals fo; each Jroup and expressed in mean + SD. Data
were analyzed using by student’s test ' and ' indicate p<005 and p¢0.01 when compared
with CON group, respectively. *and * * indicate p{005 and p<0.01 when compared with
TCOD group, respectively. Notes on group designation are the same as Fig. 1.

TCDDol| e &¢ AS WET & 53], Quit W €48 4
9 Ak EE S0l iz} ik xolE YU YUIHOE A
3= Ao BRI, Bi4g 203 Z0lE TCDD
9 EXoj 93l ZAR Qut D AT $7} 85K B
o] BEEE= QAIS HACHY. C}2 AT B UM
e 7o} @Al 427} TCDD ©E £6i8 22 89614 T4
SIMTHTable 2). AT Bat WEYNIA TCDDY =
Aol 93 AW 740 7HsE T B4l AYTY Lo
o) AT AM9 il AT ThsHo] YU, Bame &

28 S5 AT ARd g Jksdol sria 4zEnt
HETAY Use oIk Bdo gl HET
hematocrit % hemoglobino] W5 ZASIHSE Yrigict 2 &
TollAl TCDDY Fol&= tEF(CONoll Bidl Fet Xole &
oLl AETAY HRIEQl ZAIE BED, ol TCDDY
AU o]l Y free radicalo] 9 T vt &4} 2l o}
Ut Z87150] gl e 2¥ol EQg AAES BEEA
71Q1E Zolgkl YA} ¢, =8 REZ| wid gr2H
o Aol AT B0l phenylhydrazineg 01838l 884
HEE Rl & %89 & FEEE Fo¢ @R gy fu
&L & NHAZCoH, FIE Ul 2REY] FB7I7HE UEAIHAL
M 7 =92 =g R2E50| heme?) ATHQ! § -aminolevulinic
acid dehydrogenase®] 848 & &5l ZEZEE BT 6t
ReH, o1& 712 ZEUAEY ShAQ! erythropoietin®} 44
&719 7tsd 3 3 %80 g3 v|EdaU olmjidto] T
HAg EL5I TYEAEE T8 /ted 8 ARSI B
@Al TCDD thx Fojatol v|d] 15T %8 % TCDD
9 H& Foig C/H+TCDD @ wollA] WET W AT &
7} |98t 371 VERAACKTable 2).

Table 2. Effect of Cornu Cervi Parvum extract on hematological
parameter in TCDD-exposed in male rats

Blood cells
Group RBC WEBC PLT
(<) (<G MO @) (e
Con 541020 80£18 421+12  142+00 8M+H
TCDD 4944036 42+13" 375+13 131408 587+102"

C/L+TCDD 514%0.15 55426 392+15  139+05 658+97

C/H+TCDD 495x017 68+09" 38711 137404 7379

Data were obtained from 6 animals for each group and e);pressed in mean x SD.
Data were analyzed using by students ttest Symbol (') indicate p<001 when
compared with CON group. *and * * indicate p(0.05 and p(001 when compared
with TCDD group, respectively. Abbreviations are as follows: RBC, red blood cell. WBC,
white blood cell: Het, hematocrit Hb, hemoglobin: PLT, platelet Notes on group
designation are the same as Fig. 1.

weta TCDDo)| QJafl @dlofl piAlE S8 8§ J&ol 8
43t YA ZNE LERIA] Role AR 4450, 2 723
€ HiCE I A HEA 28 Boshe oigd 7iA o
Arsol g 377t CIST ggsitta 4zigct A& 4H 9
HALEEE oA 470 EEQ3 LHES AR A7, MY
9 Eaid ¥ pH 22 & &5l {IAS gy & 7AMA Fo
593 dEe EHche SAld @olk SEE 440 5Q%
dgtg sk ] 718 st AF 588 dols
232 n ook, 1 4 Al 50 Wt A7t )
ct. ola] YEBHA 1 71™o] WA FUAT Aol 54
EZ9 F&o] =& olfE RO Bod, LilEE T
T oA ol gRE SYEdd 298 k&8 71Et
E1 QAECE AFEE 5 SHEIY s50] Lol W)
£olg} Yzigrt. 8 dFollA] creatinine BEF2 tHET(CON)ol
Hlgl The ZE ATolA dadhs 28 B ou EAX
Fo42 BATA LUt BUN(blood urea nitrogen)2 CON
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ol vidl TCDD ©E FoFolA oF 200% E716l8 L, A
59 =& FolQl C/L+TCDD 4gTollXe A= g8
HAou folst Rlojrt BEnA gk v, 15k 58
E0F0! C/H+TCDD A8 TolAlE ¢ 61% 2 FA5IA AAH
UTHpP<0.01). 24t} HL HEF(CON)oll Hid] TCDD ©@& &
oFoA} 70%9 RS £ BALUHp00l) 58 FEE
FoiQl C/L+TCDD ¥ C/H+TCDD 4ETolAe tid: 3%

E IS HAYOU EAZQ {54 AFmAl it
(Table 3). Kirsch £99] 7 Z 3o} 9518 TCDDE A& A]
710129 24t ml7iA 2 ZrEShHe GSH-S-aryliransferase®] &
Heg S7WKUCHL 8K e, o] 248 AE U B Hake 4
FH ZollA 27]oj29] SutgEe] Fag FI TCDDY] 48]
& A1) 93] gake et Jivich 2 dF oA T BUNS
FYEQl B71E € ui(Table 3), TCDDE Foigh A2 A&
£ 7K E AOE IEn, 15T 58 FE5E8 F
B A oltt CiA BEEE FEE UERIITE 2 dTolA g
o Ecid g albuming] A2 tiR ol Hlgle] TCDD
e BolTolA ZAdke A8 B oU EAMQ fode
BEDA EU1, 58 Bo7Ql C/L+TCDD ¥ C/H+TCDD 4
Baolie JEEE AT EAoU A B4R fade
BHA et dehu €35 17159 AXEQ AST W ALT
= HZETQl CON 4@l Bish TCDD =&d &% 22 of
2667 X 136819 AT E71E LIERARAC

do o

e

ir

Table 3. Effect of Cornu Cervi Parvum extract on renal function in
TCDD-exposed in male rats

Group Cre (mg/dl) BUN (mg/dl) UA (mg/dl)

CON 0602 25+12 50£02

TCDD 0401 541177 354067
C/L+TC0D 05102 41+11 41x05
C/H+TCDD 05%02 B2 42+04

Data were obtained from 6 animals for each groyp and expressed in mean % SD. Data
were analyzed using by student's ttest Symbol(’) indicate and p(001 when compared
wih CON group. Symbol (™) indicate p¢001 when compared with TCDD group.
Abbreviations are as follows: Cre, creatiningr BUN, blocd urea nitrogen: UA, uric acid.
Notes on group designation are the same as Fig, 1.

UiH Mk 58 FoFC/L+TCDD)2 TCDD A& 1)
H]3] AST = ALT &H4o] oF 64% B 88%E SATH A #E
HRem, 1559 %8 FoFC/H+TCDD)2 TCDD 487
of BI3) OF 49% W 7% ROS 247} SRITNUH ALPS 7
~GTPY Z2olz CON HEToll HIgl TCDD T RAE
5 =8 TIPS BTN E710k 28S BoY BARN
SO42 BASIX) PUCHTable 4. TCODY B Foe &
A % bilirubin, glucose, protein, cholesterol El&HETF olLlg}
alkaline phosphatase, SGOT, SGPT &40} S8t B sk
om", hepatic mixed function oxidase®) 5?0} gzl o] &t
o) &7ksk= AeE BuE bt k. EF TCDDE 71 o]
SZHALE A9 cytochrome P4502 £ E&hH, E3) CYPIAL W
CYP1A2 isozyme9] S+ TCDD -Zol thg}l biomakerZ 2
UEA UACP?. 2 AFAIIAME TCDD7} HEH S Fustes
& 4 UROH 58 £EE0] REE I EHE RAFE
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AOE THEC EH9 AST 9 ALTY ZN9} vpRix 2 71
9 ZA o2 JESH AIo)Al= TCDDY) 93l 7+ £40] 7
TEROH, 58 FEEY RAR 1t SHE AKIAFU
&, IR 7Q! CON AT 7+ MFollME 7+ 449, sinusoid T
Zo Hyolu SHEUFAY Hal, g W FUFE9 Eo0lH
Q1 Hah} Aol BEATA BUTHFig. 2).

Tabie 4. Effect of Cornu Cervi Parvum extract on liver function in
TCDD-exposed in male rats
Group TP Alb AST ALT AP 7 -GT
(g/d)  (g/d) (Iu/L) (Iu/L) U/ (u/w)
Con 60+02 3202 102+19  77x10 257+17 18+3
TCOD  55+05 29402 271£34" 1054347 297457 27+2
C/L+TCDD 5703 28+05 173x21* 88+16" 2/5+16 2516
C/H+TCOD 58+02 29+01 134+16" 815 264+16 24+1

Data were obtained trom 6 animals for each group and expressed in mean * SD.
Data were analyzed using by students ttest Symbol (') indicate (00! when
compared with CON group. *and ™ indicate p{0.05 and p¢0.01 when compared with
TCOD group, respectively. Abbreviations are as foffows: TP, Total protein: Alb, albumin:
AST, aspartate aminotransferase: ALT, alanine aminotransferases ALP, alkaline
phosphatase; ¥ -GTP, gamma-glutamyl transferase. Notes on group designation are the
same as Fig. 1.

'Y A I
C/L+TCDD C/H+TCDD
Fig. 2. Effect of Cornu Cervi Parvum extract on liver of
TCDD-exposed in male rats. Notes on group designation are the same as
Fig. 1. CON: Hepatocyte are radially orented to the central or portal vein and
sarrounding.  TCDD: Moderate swelling of hepatocytes, hyperchromatism of
individual cells, acidophilic cytoplasm and cytoplasmic vaculation on of some
hepatocytes, variations of staining density, variable size and shape of some
hepatocytes, small groups of degenerating hepatocytes surrounded by mononuclear
cells, dilated sinusoids of centrilobular zone and some loss of lobular architecture
(X200, H&E). C/L+TCDD: Cytoplasmic swelling vacuolation of some hepatocytes
and muttifocal degenerating hepatocytes surrounded by mononuclear inflammatory
cells (X200, H&E). C/H+TCDD: Figures shows diffuse ballooning degeneration of
hepatocyte, and patchy infiltrates of mononuclear inflamatory cell (X200, H&E).

Buu-Hoi £22 TCDD7} &&= FQ A7]= 78k

FaMEA 8HW g4 49 Eolg gl M9 necrotic
centrilobular lesiong Z St 7t 7]159] parameterE0| H3E
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18 vl ok 8 Kimbrough S22 719 £2)8150) ¥ 3l
oA EXFEHEO! Wl Ao} FASIA DA EY e AR
Az s, MEde ZX U AdgdHE So] FsH
Al BEFEAL, ol#3 ZXEHE HlolA8] 7] TCDDo
)8} lipid peroxidation®] & 710l w2} parenchymal cell®]
hyperplasia 2 hypertrophy} Z+2 J4jollA] 7|18 ROE
BHgHd} Ut olzist 2 e} niRiZ A TCDD @E Rojd
9 N ZoME Bad g AMx 39 AEAY, S4H X
213} Y cytoplasmic vacuolation, fatty matamorphosis % M| Z
3719 kY, HEE AZ FARY AESMEY R, &
A XYY sinusoid7t E71E = & FYE L E0] FEFHU
). BHH =8 FEE9 YERdZ C/L+TCDD 4E Y
C/H+TCDD AgTollAle TCDD ©E FojolA UEhdE
Hiol masiAl AAERCeH, C/L+TCDD 4Tl dial
C/H+TCDD d&TolA FolA golsle ALE HEEHU
CHFig. 2). 8 FEES free radical®] 712 QI¢h A Z A4t
3} 929 ZI134E AAI7IH® 2P EQ mitochondria 7]
5 T AU g deu, 2 d7ZnoT
TCDDol| 9J8t 7124 g AslAl7le Aol T ZA Y §n|EH
TEolA RIS olZiT A E SEol B Wl 58 &S
2 TCDDY 4 & MNHOE HIIAFH, 53] 4471 &
ol & 71 FHol 3 Je ACRE IErt uwgld &£F 7}
9 ojEENAL E4A R H47) Zisd J¥E NEEA g
A7 ggsicta AlR€C)

4 8

2,3,7 8-tetrachlorodibenzo-p-dioxin(TCDD) % polychlorinated
biphenyls(PCBs)oll thel 54 3! HEE52 ot ¥ tigket 4
E&0lA @77 AYH L A em, Q7oA TCDDY L&
Ol Bdll o]FoiZCt. WEi E @A dioxin(TCDD)S
SHE d4AZ & Uc FHEE EAokLX TCDD =&d
EFolA a0l M35 AT Y HEE0) thE =8(Cornu
Cervi Parvum, EEH) FEE9 H3aHE ZRAGIEH. 870
TCDD 40 pg/kgS W3] ERFAGIN2H, 58 dEgE F£&
22 TCDD &9 17Y HERE 4F 5 10 2 20 mg/kg&
ATRASIFLE AEY &7k HETZ(CON AFTF)ol vldh
TCDD &= 20i¢t 42 A% e, TCDDoll Sjal A A
F2 I=55(20 mg/kg/day)d] =8 FEEQ St A2 IE
=HAct TCDDY =4ol Qg BUN g, wig+ & g4u ¢
o WBEEE TEES %8 HER(0 mg/kgdl LATolN
U FoFoF IEHAUCE TCDD ¢ FoZ(TCDD A ot
A ZHIES) BE, A ZM9] ML, S MEAS B A
ZZol ZE3 B9 RAYE|HQl AZo] BEEUTY. %8 F&
£(10 mg/kg &2 20 mg/kg) X TCDDE HE Foig F ol
= TCDDY 7+ 4ol 98t W2l xa8H Ws) chs S=E
t}. olgid A= =8 £EE0] TCDDY] ZHol gt HEE
A2 €88 4 UEs ALE Algdrh
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16.
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