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| ABSTRACT |

Effects of Jaeumkanghwa-tang on the Rat Hypothyroidism Induced by
Propylthiouracil (PTU)

Seok-Jung Kim, Dong-Chul Kim
Dept. of genecology, College of Oriental Medicine, Daegu Haany University

Objectives: This study was to evaluate the effect of Jacumkanghwa-tang (JEKHT)
on the propylthiouracil (PTU)-induced rat hypothyroidism.

Methods: Six groups, each of 8 rats per group were used in the present study
- intact vehicle control, PTU control, Levothyroxine (LTs), JEKHT 500, 250 and
125 mg/kg treated groups. JEKHT were administered once a day for 49 days as
an oral dose of 500, 250 and 125 mg/kg, and hyf)othyrmdlsm was induced by daily
subcutaneous treatment of PTU 10 mg/kg for 28 days. The changes on the body
and organ weight, serum hormone and lipid profiles, liver and testis ant10x1dant
defense factors were observed with histopathology of organs. Results were compared
with LTy 0.5 mg/kg intraperitoneally treated rats in this experiment.

Results: PTU treatment, marked decrease of body weight, increases of thyroid
weight, decreases of liver, testis, epididymis and prostate weights, decreases of
serum Tri-iodothyronine (Ts), and Thyroxine (Ty) level with increase of serum
Thyroid-stimulating hormone (TSH) level, decreases of serum  testosterone and
dihydrotestosterone (DHT) level with increases of serum Follicular stlmulatlng
hormone (FSH) level. increases of serum High density lipoprotein (HDL), decrease
of triglyceride content. increase of serum Aspartate aminotransferase (AST) level,
decreases of liver and testis antioxidant defense factors were observed. In addition,
marked hyperplasia of follicular cells with decreases of follicular colloid contents
and diameters was additionally demonstrated with the decrease of hepatocyte numbers
per unit area due to hypertrophy of hepatocytes related to lipid droplet depositions,
increase of a/oligospermatic epididymal tubules with epididymal atrophic changes,
seminiferous tubular atrophy with decrease of stage I~ II seminiferous tubules in
testis, prostate tubular atrophic changes at histopathological inspections. However,
these PTU induced hypothyroidism and related hepatic and male reproductive orﬁm
damages were favorably and dose-dependently inhibited by treatment of JEK
500, 250 and 125 mg/kg, and JEKHT also effectively regulated the PTU-induced
abnormal antioxidant defense factor changes in the both liver and testis.

Conclusions: JEKHT 500, 250 and 125 mg/kg dose-dependently inhibited PTU-
induced hypothyroidism and related liver and male reproductive organ damages in rats.
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(Table 1). +98 A2 ] FkERE Kk St. Louise, MO, USA) <A -20C2] 4§
T+ 4T YA 2 F A Zatel] B3 5 A Abg-stglon, &
AREaRs e, fui]l FF<rell 100 mg/ml wjel HF A A4l 0.25 mg/mlel
o FEZHA v A LaEdH. =3 FEZA v A A S8 H gl
2B AMS-sh WAl Foko] 1Ty(Sigma

Table 1. Composition of Jaeumkanghwa-tang (JEKHT) Used in This Study

Korean Herbs Scientific names Amounts
name (g)
X E Zizyphi Fructus Zizyphus jujuba var. inermis (Bunge) Rehder  1.67
FNRES Asparagi Tuber Asparagus cochinchinensis (Lour.) Merr.  1.33
i Rehmanniae Radix Preparata Rehmannia glutinosa Libosch. 1.33
B Angelicae Gigantis Radix Angelica gigas Nakai 1.18
H Jft  Atractylodis Rhizoma Alba  Atractylodes ovata (Thunberger) D C. 0.98
H 2y gk Paeoniae Radix Paeonia lactiflora Pall. 0.93
e IS Liriopis Tuber Liriope platyphylla Wang et Tang 0.80
P K Citri Unshii Pericarpium Citrus unshiu S.Marcov. 0.60
%1 B}  Anemarrhenae Rhizoma Anemarrhena asphodeloides Bunge 0.50
A ¥  Rehmanniae Radix Crudus Rehmannia glutinosa var. purpurea Makino (.40
H = Glycyrrhizae Radix Glycyrrhiza uralensis Fisch 0.36
® A Phellodendri Cortex Phellodendron amurense Ruprecht 0.29
4= E Zingiberis Rhizoma Crudus Zingiber officinale Roscoe 0.26
Total 13 types 10.63
2) & = 67 Loz FESl], A ALY
132 w=}=]e] 47 SPF.VAF Outbred TE AYFTEL HERAE == &9
Crl:CD [Sprague-Dawley] rat(6-wk old o] A2ty 2 HE BAY 18X A
upon receipt, OrientBio, Seungnam, Korea) 27y AAE AAstGen (o] 7|7t =
< 15497 3 A S AAH Al A+ +4t AFEA FH3A ), picric acid
%‘Pd"‘ﬁ S B R - B D 4 2 NAE ApEelginh E FEAE S T
29k 20~25C9 x99 40~45%9 % stejdislw FEAE 429 Y3 (IACUC)
=7}k i’f-i%] AF&-Alol A polycarbonate o] Ak $l& W 3

A5 Aol gehel

283516 A}23g DHU2013-01

3, W F7)(light : dark cycle): 124]

7F F712 2As9 on, AFE (Samyang, 2.3 o

Korea) ¢} &4+ A5 5330 DAY 8 2 459 F
<3134 & A Z=(Average: 284.88+10.83 A FEL gutEly 62F-A

RN E

g: ranged in 269.00~316.00 g) o] A& +, PTU 2+, LTy F4+ 2 A 7}
AdsEs Adstd, 29 suteld, F 2 43 (500, 250 2 125 mg/kg) o HikE
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Bk FoA-oZ T3] A A
Alstd e (Table 2). 1000, 500 =+= 250
mge| E@EREAEE 424 10 mle] 24
Fiaell &MAIA, ke 7 5 mle] &%
© 2 &4 (zonde)7} ¥2= 5 ml FAH]
5 ol &3led, WY 1314 PTU Feo A
2 23 A RE 429 Fot AA AT T
sdem, = §0¢ whgel meh 25

Table 2. Experimental Groups

mge] LT,/& 10 mle A= A4
3l AA, kg F 2 mlo &
Fol AlFd2RE 2897 v
A}%}aiv}. g A4 o

Groups

Treatment

Intact control group

Saline treated instead of PTU, and distilled water
orally administered instead of the drug

PTU control group

PTU subcutaneously treated, and distilled water
orally administered instead of the drug

LT4 treated group

PTU subcutaneously treated and LT 0.5 mg/kg
intraperitoneally administered

JEKHT 500 mg/kg treated groups

PTU subcutaneously treated and JEKHT 500 mg/kg
orally administered

JEKHT 250 mg/kg treated groups

PTU subcutaneously treated and JEKHT 250 mg/kg
orally administered

JEKHT 125 mg/kg treated groups

PTU subcutaneously treated and JEKHT 125 mg/kg
orally administered

2) A7 A5
Mogulkoc S'¢] wp¥o] uwle} 50 mg
¢ PTU(Sigma, St. Louise, MO, USA)
£ 10 ml g A del SSiAA, kg &
2 mle o= wid 134, 289z UH
d = 78‘—‘"?— 9| slel] FAsled, A

Skeldch s A o

RE AYFEEY AFS FREEASE
Fol A1z 1d A, Fof AR, Foi 7, 14
(PTU % LTy Fo A12td), 21 28, 35, 41
2 42(x5F P Y)Y Fol automatic

electronic balance(Precisa Instrument,
Zuerich, Switzland) & °]&3}e, 247+ &
st Az me AF Wi
2557 8 kS Fol A5
2 2% HYYe] RE AYFLL 184
ANSAT, A Al
A8 A Aol AT AF 4RE
A3kslr] Sl 2F7ke] ek A
T 7|7}, 4578 PTU —1‘047]7} )
F7re] Ay A 7 T AF W
el AF =71k (body weight gains)<
obef o] FA [1]1& ol &3ty 77 &A
sttt

EQUATION [1]. Body Weight Gains (g)

- Test material pretreatment periods

7 AE ANE

B
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=Body weight gains of 2 weeks of test
material pretreatment periods(Body weights
at 14 days after start of test material
administration-body weights at start of
test material administration)

+ PTU treatment periods =Body weight
gains of 4 weeks of PTU treatment(Body
weights at sacrifice-body weight at start
of PTU treatment: 14 days after test
material administration)

« Throughout the whole experimental
periods = Body weight gains of 6 weeks
of experiments(Body weight at sacrifice
-body weight at start of test material
administration: 2 weeks before start of
PTU treatment)

4) A7) T2

A% 4L =

T AdEFEY F=
A 2 2 Bag AgAE A
Z-2E3 g $FE A A F
2F(absolute wet-weight) 22 3}l om,
A F2] Watel] $ukEl o] 2hH WHIE
A23tat7] $ls] ATl HE Ao FFe
HE2l A S-S ot o] T4 [2]F ©

43ty 77 A&kl

EQUATION [2]. Relative Organ Weights
(%) = (Absolute organ weights/Body weights
at sacrifice) x100

5 Ad 9 "Ae £

FF Ao e AYFES 184]
7k ol AAl F WA 9 (vena cava)ell A
Zkzy 6 mle] A S HF s o, A
NA 1417 A= v g 55 3,000 rpm
o2 AaEEsted dAHE FEEk A,
B A7EA] -150Ce] 2423 A7 (Deep
freezer: Sanyo, Tokyo, Japan)ell ¥ 33}
At

%!

o ¥
% Thyroid-stimulating hormone(TSH),
Tri-iodothyronine(T3),  Thyroxine(Ty),
testosterone, Dihydrotestosterone(DHT)
2 Follicular stimulating hormone(FSH)
s 27k Coat A count Total TSH,
Ts. Ts testosterone, DHT 2 FSH kit
(DPC. Danville, CA, USA)& A£-3}o],
Gamma count Cobra II(Packard Co.,
Downers Grove, IL, USA)Z pg/ml, ng/ml
= ug/ml 9492 47 A

7 EH F A g FA

AFg - N E29 2] (Toshiba 200FR, Toshiba,
Tokyo, Japan)E °]-§3te] A F total
cholesterol, High density lipoprotein(HDL),
Low density lipoprotein(LDL) ¥ triglyceride
dEFE 47 mg/dl HHE A3

8) ¥ = Aspartate aminotransferase

6) 84 & =28 I

Radioimmunoassay'>el] %

o

(AST) % Alanine aminotransferase
(ALT) §eel 3
As-d N A 7] (Toshiba 200 FR, Japan)
o] &3l A F AST % ALT &=
zzy TU/ ek =2 A3kl
9) Aks}t whey <lztke] &4
Kavutcu 5'7¢] we] uwieh, 423
9 73] JdR 2AE d3oF Yy
% 0.01 M Tris-HCI(pH 7.4)& o4
o] homogenize § ©g 800xge 2 10
7 A EE s ASAE B,
oAl 12,000xgo 2 1583 A e 8l
mitochondrial fractions F¥]stA e} o]

= 2l
% o ke Lowry S0 who

tlo

1.4

Lot R

o Hr

patd

2 bovine serum albumine standard®
o] &3ty =A 3t A A A3} A=
(lipid peroxidation):= Jamall#} Smith®’
o] v} o2 2-thiobarbituric acidE o]
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43, FFx 525 nmelAH ZH 3
malondialdehyde(MDA) nM/mg protein
2 ESAH T =5 H.0, FF
Pick?} Keisari® "ol whel horseradish
peroxidase(Sigma, St. Louise, MO, USA)<}
phenol red(Wako, Osaka, Japan)E o]$&
3}ed, nM/mg protein $$]E- spectrophotometry
2 At on, Aebi™e] HH{el wal,
H20; #3352 ©]&3ted catalase(CAT)
FdHEFS T4 240 nmelH FA 3
Z, pH 7.0, =% 25C3}elA 1 pmol®]
H.0,5 #3li3k=d 283k CATE 1 unit(U)
o7 AY3sle], U/mg proteind] =
CATS #A& I713tdv}. Superoxide
dismutase(SOD) #4d- Nishikimi 5]
nicotinamide adenine dinucleotide(reduced)-
phenazine methosulphate—nitroblue-tetrazolium
oA whg-& W3 A7) Kakkar 579 W
= ]£3}°‘| H7}skd ek SOD 1 unit
& (25£2TC) ol A 1% 53t formazan
HAE 50% AABE FEE A28k,
U/mg protein &9 & &R st
10) =2+

FE s Ade FHS 4L 7 1%
Al

I (. T

U By AP 22 & &5}

=2 Ay 10% TAHAE=ZH 18
AlZb ol A A vE, &E5E AA
JJrEM v ¥ 3 umA 54_*4 AAL A

al 8 gik
Foadc £o wo BRG 2o
A WEE B2 $)ske] Az A

al

71 AA T (um/central regions)
HF FAA oAd=E A7 (um/follicle) =
Z+7} automated image analysis process
(iSolution FL wver 9.1, IMT i-solution
nc., Quebec, Canada)E o] &3l A

>

st9dom, Subudhi 577 2 whgo=
9] WA ZHHES] $EF automated
image analysis process ©]-83}e] nuclei
numbers/mm°sH$] & ArZE3s} ol ek 13y
A B HF AAT =Y F<a A
A2 53 stage T~ 172 A Ho] 2
23 &< 2172 um/tubule @ %/mm’
G912 S e, 323 TR (head)
ol H FA B ARG FAaE e
= X773} A Aspermatogina/ oligospermato
-gonia tubules)®] ¥]& <A mm/head
region ¥ %/mm’T 2 ZHsAq 3, A
P4 =3 A3 - 77 (um/tubule)
9l 9] = (atrophic changes) AHA =3
©] ¥]&(%/mm”) %A automated image
analysis processS o] &3sle] 47 =3
st

11) A4

EE A=
A5 AAERL, FAFEAAL S
test® AlAIgte] AHF3A. TRANY
739 one way ANOVA testE AAS o
< least-significant differences(LS
2 AE ASE AAE 7 {9
AL SAs S v REANY A S v
4 ZZ9 Kruskal-Wallis H test® A
Algte] F-2]A4d o] <A %l 7 -9olE Mann-
Whitney U test® A3ty ++ ZHo|
AL AFstdnh. 25 AR EE SPSS
for Windows(Release 14.0K, SPSS Inc.,
Chicago, IL, USA)E o]&3}e] H7}s}
Aew, p-value7t 0.05 o|3tel A% &
AX frelAde AdA A

PTU &% APA715A 856l
RS = LT #3238 523
Bt P83] 317] $1ste]. WkEkkE

-}
~
+
@D
wn
-+

bR ek
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= LTy 523 PTU =79 percent
changes otz ¥4 [3]1& o] &3}
=g =3 PTU 93 Ak 7]
9 HH 2 g AT Aol
=5 2o 33| s7] A8 HA
3 PTU s 2=+3}¢] percent change

ohele] TA [T ol4ste] 47 =

2
o
ofN

Hul zg

ot £ o off
BN

EQUATION [3]. Percentage Changes
as Compared with Intact Control (%)

=((Data of PTU control-Data of
intact vehicle control)/Data of intact
vehicle control)x100

EQUATION [4]. Percentage Changes
as Compared with PTU Control (%)

=((Data of administered groups-Data of
PTU control)/Data of PTU control) <100

m 2 3

1. AF9 w3}
PTU dWxFdAE PTU %o 3F

FHE] A 2ol Bl A Fe] £
A FFaskr] Al Eske] (p<0.01). 4577
o] PTU F4712F 9 65749 Ay A
717 ke AlF F7hEFe]l -125.10%.
-44.67%°] W35 el o] §-J3A 2
289 5H(p0.01). 3 LTy FoJ ol A
 PTU %o 35 F5¥ A4 dx=2
vl A Fol Fols A Frkshr] Al zbE
o (p<0.01, p<0.05) PTU F37]7F 2 Al
g A 712k FHe] AF Skl PTU
2ol wlsl 225.39%. 39.21%<] w3}
£ vell o] Fo5HA 718k HH(p<0.01).

gk 500 ¥ 250 mg/kgel WhIERE K
FoZol M= PTU szl vls PTU
o] 3FFRE] A Fo] KA 713t
7] A1 #Hebed 22(p<0.05), 125 me/kg) i
Bk FoATAME PTU Fo 27Y
2 28 Fo| PTU Wzl wvls] AF
o] frol Al F7akvH(p<0.05). wHebA
Al Skl TE ERRAE FoTolA
PTU H &+l ®lsl #AF F7=F2> PTU
Foi7|zk 2 Ag A 717 Sk foJ s

Z7F8ksd ek (p<0.01. p<0.05) (Table 3).

Table 3. Changes on the Body Weight Gains after LTy and Jaeumkanghwa-tang
(JEKHT) Treatment in PTU-treated Rats

Body weight gains during

Groups 2 weeks of 4 weeks of 6 weeks of
JEKHT pretreatment PTU treatment total experiments

Controls Intact 104.13£9.39 61.25+18.39 165.38i22.6d8
PTU 106.88+7.08 -15.38+3.78" 91.50£6.02

LT, 0.5 mg/kg 108.25+12.54 19.13+8.48% 127.38+14.35%

treated group

JEkgr 000 me/kg  102.75:1189 7.88i12.381b 120.63i10.202:

treated groups 250 mg/kg 108.25£16.06 5.50+4.93" 113'75i19'61df
125 mg/kg 106.38+12.77 -0.63+10.57* 105.75+6.65

a (p<0.01) as compared with intact control by LSD test.
b (p<0.01) and c (p<0.05) as compared with PTU control by LSD test.
d (p<0.01) as compared with intact control by MW test.
e (p<0.01) and f (p<0.05) as compared with PTU control by MW test.
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2. A7) % W3

PTU A zZddAE= A4 gzl ]
3 Al g Ad A FEFe]l 4F
331.65, 426.26%°] W35 tepd o] £-2]
A S7bed ok (p<0.01), LTy H #
el k5 500, 250, 125 mg/kg o 7o
A PTU Wzl »ls) Ao 2HAHA
Feko] -72.43, -56.89, -43.40, -30.79%.
Az Feko) 74.68, -59.77, -46.69,
-33.57%%] W35 veble] f-2JsiA 7
238+ o (p<0.01) (Fig. 1).

PTU dzZddAE= A4 dlzde
s Ao 2 A zF Fko] 7h7 -38.34,
-25.26%°] W35 e o] §-oJ3A 7
289 2 (p<0.01), LTy 9 Fkek XS
500, 250, 125 mg/kg Tl A& PTU
Hzell wls] A 2 FaFe] 51.27, 37.07,
25.49, 15.39%. A= 2t F=Fe] 3891, 28.89,
18.77, 11.06%°] W35 vepe] #2138}
A Z7}8k oH(p<0.01, p<0.05) (Fig. 1).

PTU Wzl M = A4 Hxzdel v
s Ao 9 A 1gke] Fsko] zhzb
-22.84, -6.06%°] W35 EpRe] f2
aA ZFAskd 2 (p<0.01). 500. 250, 125
mg/kg®] Wk kP FolLAAME PTU
2ol vl A 13k Fafo] 22.34,
17.65, 12.46%, 2= 313t ZFFo] 14.95,
11.23, 8.17%°] W35 vteff o] Fof &
g ojEx o2 {03 Z71slATH(pd0.01,
p<0.05). ¥HA LT, FAZdME PTU
2ol e Ao 9 A 23 FF
o] -0.58, -9.03%< W35 el A
dEF folaA Faste Aoz o

el o (p<0.05) (Fig. 1).

PTU dzZd A A ol xel H
3 Ad 9 A R3g Fgko] -30.47,
-15.45%9°] W35 vebfe] §-¢JstA 3
289 2 (p<0.01), FEaREKE 500 2
250 mg/kg FAwelME PTU ool
vl Ad F3k FFe] 26.62, 18.58%,
A Rsk ko] 1897, 12.29%2
35 velfe] o £ JEH R
o) &HA Z7Fsk BH(p<0.01. p<0.05). #ikz
Bekis 125 mg/kg FolFollAlE PTU
2ol e A 3 A R a3 FEF
o] 14.55, 10.20%2] W35 vehlio] Aoy
FHF FolEHA ek Ao E vEl
oH(p<0.05). &4, LTy FoelAE PTU
el vls Ao 3 A o3 S
o] 851, ~0.40%< W3S Yehe] 2
g Wzt #AEA gdeh(Fig 1).

PTU HEzZodM = A izl ¥
s Ad 2 A A FHFS 4943,
-38.56%2°] W35 et o] §-2JstA
23 o (p<0.01), FbakE kB 500, 250,
125 mg/kg T3 T A= PTU s 279
vl Ad AgA FHF 6098, 44.27,
29.24%, 2 APA F=F-2 51.19, 36.08,
24.38%2°] W35 et o] Fof £3F
ERoz {3 F7FeFATH(p<0.01,
p<0.05). &H LTy FJFelr+= PTU
gzl e Ao g A "PA F
gFo] -1.51, -9.60%°] W35 elfo] 7
v sHA At o folAdS dAEHA
ok (Fig. 1).
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Fig. 1. Changes on Thyroid Gland, Liver, Testis, Epididymis and Prostate Weights
after LTy and Jaeumkanghwa-tang (JEKHT) Treatment in PTU-treated Rats.

a (p<0.01) and b (p<0.05) as compared with intact control by LSD test.

¢ (p<0.01) and d (p<0.05) as compared with PTU control by LSD test.

e (p<0.01) and f (p<0.05) as compared with intact control by MW test.

g (p<0.01) and h (p<0.05) as compared with PTU control by MW test.

3. 894 3 322 g3 W

PTU e zzol At A4 dlzzel vl
A F Ty 9 Ty &2 -75.07, -80.57%
o Wetg vepiel o8 s

37(p<0.01), TSH a2 287.84%2] w3}
£ vede] folsh 27kshde(p<0.0D).

RS 500, 250, 125 mg/kg Fo -
ol PTU wHxel Hl&l Ty a2
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89.55. 45.52, 29.17%. Ty FFaF2 194.67.
128.00, 84.00%°] W3tE vehflo] Fof &
% e oz Fo3HA F71ekd (p<0.01,
p<0.05), TSH =52 -44.96, -33.44, -21.40%
o] WistE vehle] o3k st
(p<0.01, p<0.05).

A LTy Tl = PTU A=+
o vl Ty, Ty TSH kel Zhzk 231,
598.67, -79.39%¢] W 3}& tepl o] TSH
ek Fo A skl 2 (p<0.01), Ty
e folstAl 718k o (p<0.01). Ts
T Wste FoAe] AAEHA AU
(Table 4).

PTU =AM AN dzdel v
3l @A = testosterone ¥ DHT &=
-32.31, -22.10%9] W3& el #9
A A3k 2 (p<0.01), FSH 32
50.34%°] W3E vetdlle] f-o3A F
7Fald eH(p<0.01). FaF&BE ki 500, 250,
125 mg/kg TN = PTU o 279
|3l testosterone - 32.95, 26.70, 18.18%,
DHT =2 24.85, 19.88, 15.69%< #
35 e o] §-25HA S7Fsk 2 (p<0.01,
p<0.05), FSH =82 -20.84, -16.40, -11.89%
o] W3E yeple] foE A FadEd
oH(p<0.01, p<0.05).

gtH LTy F94FoNAM+= PTU W=+
of ®]3 testosterone, DHT., FSH ¥
o] -10.80, -16.18, 9.63¢] W3}= el
o] DHT &= FolatA iz ovt
(p<0.05) testosterone =2 2|3t W
37k sl ew, FSH &aFe] f-2osH =

7Fat 9 o (p<0.05) (Table 4).

4. €4 AR @Fe A3
PTU dxwodl M= A4 el B3]
g4 ZF HDL 84.98%<] WH3= JeRd
o] frolaAl Z71skd 32(p<0.01), triglyceride
> -57.76%°] W35 el o] {23
748 oH(p<0.01). LTy 2 #kep ks
500, 250. 125 mg/kg FAFlAE PTU
dzzol ws) 83 % HDLZ -43.17.
-43.55, -27.74, -17.26%2] W 3= JeERY
o] f2l3kA AFasted 21 (p<0.01. p<0.05).
triglyceride &= 123.38, 89.01, 67.84,
38.67%° W3S Helle] fo3A F
7F8F eH(p<0.01, p<0.05). 8 PTU F
.

=

ojoll o8] dA 3 total cholesterol %
LDL®e o3t Wste AAFHA &Sk
o, LTy 2 A $3F] HEkkEs 5
ToAME PTU HzFel vl I
total cholesterol ® LDL &k 2
HatE A HA Aok (Table 5).

PTU HxTdAME A dxTel ¥
3l g4 5 AST &= 76.04%9] W3t&
vebe] fol8kA F7heked 2k (p<0.01).
LT, ¥ #kRk¥% 500, 250. 125 mg/kg
Fof ol A= PTU s+l nlsl) -23.36,
-31.02, -22.58, -15.71%<2] W 3= JERY
o] PTU Foel 93 AST &3¢ 37t
7V 24 2b o sl A EE Ao ® e
Sk (p<0.01). s PTU Foiof o3 o
A % ALT &2 #2l3 ¥sirt el
A ek sk (Fig. 2).

o ol 2
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Table 4. Changes on the Serum Thyroid Hormone, Testicular Hormone and Lipid
Levels after LTy and Jaeumkanghwa-tang (JEKHT) Treatment in PTU-treated Rats
Serum hormone levels

Groups T3 T, TSH Testosterone DHT FSH
(ng/ml) (pg/ml) (ng/ml) (ng/ml) (pg/ml) (ng/ml)

Controls
Intact 73.90+6.70  4.83+0.73 14.42+2.41 3.25+0.39 164.63%¥11.27 11.05%1.63
PTU 18.43£4.35° 0.94+0.20° 55.92+12.14° 2.20+0.28" 128.25+16.59* 16.61+1.26

LTy treated group
0.5 mg/kg 18.85+3.76° 6.55+1.19% 11.53+1.41% 1.96+0.28* 107.50+15.28" 18.21+0.64™
JEKHT treated groups
500 mg/kg 34.93+12.87 2.76+0.88% 30.77+6.97% 2.93+0.17" 160.13+14.78° 13.15+1.70*
250 mg/kg 26.81+6.09° 2.14+0.44% 37.22+7.83 2.79+0.25* 153.75+12.16° 13.89+1.89*
125 mg/kg 23.80+3.897 1.73+0.52 43.95+3.62° 2.60+0.31° 148.38+11.65™ 14.64+1.64™

a (p<0.01) and b (p<0.05) as compared with intact control by LSD test.
¢ (p<0.01) and d (p<0.05) as compared with PTU control by LSD test.
e (p<0.01) as compared with intact control by MW test.

f (p<0.01) as compared with PTU control by MW test.

Table 5. Changes on the Serum Lipid Levels after LTy and Jaeumkanghwa-tang
(JEKHT) Treatment in PTU-treated Rats

Serum levels (mg/dl)

Groups

Total cholesterol LDL HDL Triglyceride
Controls Intact 65.05£9.31 16.29£1.72  26.55%£5.91  86.95£13.58
PTU 72.01+7.92 16.38+1.34  49.11+9.29*  36.73+4.74°

LTy treated group 0.5 mg/kg 65.93+7.22 15.53+1.49 27.91+7.00" 82.04+21.43°
JEKHT 500 mg/kg 65.53+13.73 16.94£1.17 27.73J_r5.59bb 69.41J_r11.53je
treated groups 250 mg/kg 67.48+13.01 16.49+1.41 35.49+6.85" 61.64£10.59°
125 mg/kg 66.71+11.62 16.15+1.94 40.64+2.67* 50.93+12.97%

a (p<0.01) as compared with intact control by LSD test.
b (p<0.01) and c¢ (p<0.05) as compared with PTU control by LSD test.
d (p<0.01) as compared with intact control by MW test.
e (p<0.01) as compared with PTU control by MW test.
T JEKHT Treatment in PTU-treated Rats.
250 a (p<0.01) and b (p<0.05) as compared with
g intact control by LSD test.
g™ ¢ (p<0.01) as compared with PTU control
% by LSD test.
= 150
>
5. GAs} wel AR W
7o) garst el QlRte] W Absl
50
Be, PTU A2l ME A4 2T
! o vl MDA &2 -14.57%9 #H3EE

Intact

JEKHT treated group (merks) 7:] = 7 ol o o o] A] .?—
Fig. 2. Changes on Serum AST and Alanine NI T’_J °

Aminotransferase (ALT) Levels after LTy and wem, H:0. 3 SOD &A= 97.64,
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61.11%2 W35 delfie] {254 5
748kl 22(p<0.01), CAT A2 -57.80%
o] W3tE yelle] foFA A
oH(p<0.01). LTy ¥ @k ki 500, 250
gl 125 mg/kg T A= PTU W x+
o vls) H.0, k2 -59.74, -30.94, -24.13,
-19.41%. SOD A& -41.98, -32.98. -25.64,
-14.54%°] W3tE el o] f-of8A ZRA
3493 22(p<0.01, p<0.05). CAT &A1& 45.34,
76.25, 60.19, 40.50%°] W35 el o]
o)A Z71sldvH(p<0.01, p<0.05)(Table 6).

313ke] 3pAks) wpe <lxke] wiztE Ab
HARW, PTU di2LolM = A A=
of ®lsl MDA a2 -12.06%< 3=
el o] AnalA skl ot foAd >
Ao, HoOp T3 78.89%°] Wzt
Hehfo] 984 F74sked 2(p<0.01),

SOD % CAT &4 -48.87, -45.45%%]
WH3tE velle] §oA FFasts
(p<0.01). #E&FzpEKkE 500, 250, 125 mg/kg
Fo] oAM= PTU W x+¢l vls] SOD
A2 65.49, 44.25, 30.09%, CAT &A=
54.63, 37.04, 24.07%°] W3E el
Fo] g2 o)EHo=w FoslA Z7}8tel
©m (p<0.01, p<0.05), H20, a2 -42.42,
-30.90, -20.51%°] W35 el §-9)3t
Al A8 o (p<0.01, p<0.05). s+ LTy
FoJFo M PTU wHxZel vl Hq0:
g, SOD, CAT #4277+ 35.39, -34.51,
-10.19%%] W35 Yepie] H.0, T
H-o5H Z7FsF 22(p<0.01, p<0.05), SOD
FAL FolsA 74k 2 (p<0.01, p<0.05),
frel A2 AAEHA Aot CAT A
o] ZFa7t A H A (Table 6).

Table 6. Changes on the Liver and Testicular Antioxidant Defense Factors after
LT, and Jaeumkanghwa-tang (JEKHT) Treatment in PTU-treated Rats

Liver contents

Testis contents

MDA H»0, SOD

MDA H>0. SOD CAT

Groups (nM/mg (nM/mg  (U/mg (U/mg (oM/mg (nM/mg  (U/mg (U/mg
protein) protein)  protein)  protein) protein) protein)  protein)  protein)
Controls
Intact 2.79£0.45 105.88+18.21 51.75+10.48 343.00+65.28 5.43+0.71 24.88+3.87 27.63£3.50 24.75+6.67
PTU 2.38£0.43 209.25£17.89" 83.38+10.04* 144.75419.71° 4.78+1.01 44.50+9.24° 14.13+2.42* 13.50+2.20°

LTy treated group
0.5 mg/kg 2.6120.55 84.25+13.29% 48.38+11.53° 210.38+21.98% 5.37+1.05 60.25+12.02% 9.25+2.05° 12.13+3.60°

JEKHT treated groups
500 mg/kg 2.59+0.71 144.50+10.84% 55.88+8.22° 255.13+45.17% 4.97+0.74 25.63+4.14° 23.38+3.50™ 20.88+3.98°
250 mg/kg 2.500.33 158.75+16.15° 62.00+13.30° 231.88+41.03% 4.86+0.81 30.75+5.20% 20.38+4.03 18.50+3.70™
125 mg/kg 2.53+0.46 168.6319.95° 71.25+10.00" 203.38+31.48% 4.75+1.13 35.38+4.607 18.38+2.83*! 16.75+2.71*

a (p<0.01) and b (p<0.05) as compared with intact control by LSD test.
¢ (p<0.01) and d (p<0.05) as compared with PTU control by LSD test.
e (p<0.01) and f (p<0.05) as compared with intact control by MW test.
g (p<0.01) and h (p<0.05) as compared with PTU control by MW test.

6. =g W3t

PTU szl de A4 o

S A A EAE] FAe] %
aAe] ofE A7 Y o Ey)
B

=
A8 g2 $A BRI QoM. FAA

= —

-

A

AA FAE 71.26%2 W3S el o
984 Z7 8kl 1 (p<0.01), FT+ A
A odE AR -6359%9 WIS e
Wel §93A FHAsh ok (p<0.01). kA
LTy 2 Al &3] @RS Fod el
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A= Aoz FAFHYA F, LT, ¥
Wk 500, 250, 125 mg/kg o o
M= PTU dzZel uvls] A A
A FAE -41.21, -35.08, -29.31, -17.37%<)
W3E veble] folEA A
(p<0.01), 3+ A £ 2732 109.10,
99.27, 53.11, 32.56%<] 3= el o]
Fo g A F71eR BH(p<0.01) (Fig. 3, 4).

PTU dzZdd A= A4 gzl
3 Auk aFe] Agol 9F M E
Ao o9 WA ZHAEe 471
-51.65%°] W35 Eb o] §-oJ3A 7
2389 23 (p<0.01). LTy 2 Al &9
e FoAZdAE PTU Fold
0|3t o] dt M EL FA L7 o] A
3 A EE Aoz #AAHAY = Ty
gl FkerE KB 500, 250, 125 mg/kg o3
FollAE PTU dlzol wls) =g =4
3 PN E 7} 33.26, 62.87, 41.45, 21.12%
o] WztE vehle] folshA Frhska=
9 (p<0.01, p<0.05), 53] HEREASE F
AN E Fo S JEH 7§93}
A Z7}aked oH(p<0.01, p<0.05) (Fig. 3. 4).

PTU A zZd A= A4 gzl ]
3 AAHS 9E F AMFNH AHA F
ol HAF AAEE HAoE FEHS
o AR 4 AA P AE5 AAE
el & stage I~ 1 A3 v 7
7+ -39.80, -64.80%<] W3S o
o) atA ZrAEAd = (p0.01). A S-3F2
ek ki Fod Lol e o8’ PTU
ofo] o]3 w3te] 9)& W A A Iy
2L (A A a7 e] dAF JA|HE
o2 FAHAC F, EEREAT 500, 250,
125 mg/kg Sl A= PTU o =7l
vls A FF 2] 43.62, 26.18,

s o, Hn T o

18.77%, stage 1~ 1 AA I v]&<] 121.03,
104.10, 70.26%°] W3} Pl Fof &
g ojERog FolsA Z7sFATHp0.01).
gH LTy FoZlAE PTU dfxel
vl s Hd AAR A e] 10.46%9]
HetE yelle] {8 i
(p<0.05), stage [~ 1 AAF ¥]&2 -40.00%
o] W3tE yehle] FHAa7F vEl oy
oA AAFHA sk (Fig. 3. 4).
PTU izl A =L v
3 Fu3 TR HF AL -1419%
o] W3E yeple] foA i
(p<0.0), AA #FAFE JeEp= 2
23 =3 v E&2 487.50%2 #HIE Y
el o] f-ola A F7hskad ok (p<0.01). Al
S5k HERkE TN olHE
PTU Fool 23t B3k 9= 9l =3
AL ZFA Aol AT A EHE= AL
2 FAHAH. F, @RS 500, 250,
125 mg/kg FoAZAAM = PTU s 2ol
vlsl F3k T G 27 20.73, 1112,
9.14%°] WztE deple] Fo3HA F
7}8ted 32 (p<0.01, p<0.05), *3 =3 ¥
&2 -61.09, -40.73, -29.48%%°] ¥ 3E 1}
o] f-2l5Al 2FAskd eh(p<0.01, p<0.05).
g LTy T2 E PTU s E+l
vla] Rugk FRe Fi 272 1546%
o] W3EE yeple] foA Frtekad
o} (p<0.01) B33 =3 v &= 30.40%
o] W3E Yephle] fo&A Frteke
Aoz ebdeh(p<0.05) (Fig. 3, 4).
PTU HzFodM = A4 dixdel B3]
AP = Aule] H++ FA7F -70.30%
o] W3EE yeple] foA i
2(p<0.01), $1&F 2AE Yepll= Ad
A =3 8l &2 912.00%2 WH3E e
Wel feolstAl F7hskad ok (p<0.01). Al

S WK FATZAME o3

I~ O
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PTU Fofell o3 AP A5 7]
o8 #@A3 AAHE Aoz AEH

=, Rk 500, 250, 125 mg/ke
o Zo| A& PTU d el vjs] A=A
F A= g FA7F 13236, 97.69,
30.69%°] W35 el o] Fof S ¢
EHoZ FosHA 78kl 2 (p<0.01),

oww;

[0 Mean folicular diameters (pmvfollicle)

il
]

g8
g

ac

o
)

00 1 &

Thyroid gland histomorphometry

504

Intact PTU LT4 500 250 125
Controls JEKHT treated group (mefiz)
400 4
= Stepe 1 ol
i
> 00 -
H . e
g T -
£
g e
g m I e
1]
=
i
= 100

Intact

PTU

W Total thicknesses (X1 0ymicentral regicn)

A5 =3 v]Ee] 54.55. -39.13. -28.26%
o] W3S vepde] FolsiAl Fada
oH(p<0.01). &H LTy FofelX= PTU
7o BlEiA AP =3 AlT]e] HF
FA7L -36.28%, 915 =3 wlEe] 22.33%
o] W3S depdle] FolstA Stk
o+ (p<0.01) (Fig. 3. 4).
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Fig. 3. Changes on the GHstomorphometry of Thyroid Gland, Liver, Testis, Epididymis
and Prostate after LTy and Jaeumkanghwa-tang (JEKHT) Treatment in PTU-treated Rats.

a (p<0.01)
¢ (p<0.01)
e (p<0.01)
g (p<0.01)

and b (p<0.05) as compared with intact control by LSD test.
and d (p<0.05) as compared with PTU control by LSD test.
and f (p<0.05) as compared with intact control by MW test.
and h (p<0.05) as compared with PTU control by MW test.
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—

Epididymis
Fig. 4. Representative Thyroid Gland, Liver, Testis, Epididymis and Prostate Histopathological

Images, Taken from Intact or PTU-treated Rats.

A =Intact control

B=PTU control

C=LTy 0.5 mg/kg treated rats

D =JEKHT 500 mg/kg treated rats

E=JEKHT 250 mg/kg treated rats

F=JEKHT 125 mg/kg treated rats

All H&E stain

Scale bars(thyroid gland, testis, epididymis, prostate=400 pm, liver= 80 pm)
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