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Favorable Effects of Hyangsayangyi—tang on the Hypothyroidism related Rat Male
Reproductive Organ Damages induced by Propylthiouracil

Hong—Sik Choi

Department of Oriental Internal Medicine of Hepatology, College of Oriental Medicine, Daegu Haany University,
Daegu 706—060, Republic of Korea,

ABSTRACT

Objectives : Hyangsayangyi—tang (HEW#EHEY) is a polyherbal formula, has been used as one of the
representative So—eumin (Af&A) prescriptions in Sasang—medicine (JUZBZE), a famous Korean medicinal
theory., The aqueous extract of Hyangsayangyi—tang (HSYYT) was evaluated for its possible ameliorative effect
in the regulation of hypothyroidism related reproductive organ damages in propylthiouracil (PTU)—induced rat
model,

Methods : HSYYT aqueous extracts were administered, once day for 42 days from 2 weeks before start of PTU
treatment as an oral dose of 500, 250 and 125 mg/kg (bodyweight), and hypothyroidism was induced by daily
subcutaneous treatment of PTU 10 mg/kg for 28days.

Results : PTU induced hypothyroidism and related male reproductive organ (testis, epididymis and prostate)
damages were favorably and dose—dependently inhibited by treatment of HSYYT 500 and 250 mg/kg, and they
also effectively regulated the PTU-induced abnormal antioxidant defense system changes in the testis. No
effective or any harmful changes on the PTU induced hypothyroidism and related male reproductive organ
damages were observed in HSYYT 125 mg/kg treated rats as compared with PTU control in this experiment,
Conclusions : The results obtained in this study suggest that oral administration of 500 and 250 mg/kg of
HSYYT showed favorable effects on the hypothyroidism and related reproductive organ damages through
augmentation of antioxidant defense system in the testis, and it is considered that HSYYT may be help to
ameliorate the hypothyroidism and related organ damages in clinics,

Key words : Hyangsayangyi—tang, hypothyroidism, male reproductive organ damages, propylthiouracil,
antioxidant

}\-] =2 A iAol Fojstaz A7 EAsEs s Tt A

sh, A Z=g A% LEY2EHEES, dHd FAATH

A7 E A Sl A ool XASHRSE WSt ul olo] e HelaE So| WA w3 AT 29

FAY 71 ol H TR A SUDA Y Bz A2 51 FA/SLS A2 FHEZolyl Y Zgo] 3l

Qs AHMTEE] BEF At AejE ougt, AN omes ARRA, A% W A AukEek a9 Aus
T2EQl thyroxine (Ty) olVA] iAol &, A 9 ol A5} So| o|aH oz zEHA ",

SHAAR, AR AFA, 7N 4T AFE 165, dipaeldeta selsdet 7 Yaiet 2A
-Tel © 010-5116—1461 - Fax : 053-770—2189 - E-mail : cheldu@unitel,co kr
- A4 0201349 10€ 23¥€ - 120139 11¢€ 08Y - A" - 20139 11€ 09¢



60 kB K BB @ 3 — Vol 28 No. 6, 2013
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2 fdFolXe BibEEES 47 F17F Propylthiouracil
(PTU. 6-n—propyl—2—thiouracil, MW = 170,233 g)&
FEE rat FHU7SASHE D T A7 &4 uA=
FFE B8] Y3te] 500, 250 D 125 mg/kge] FibE
B & 528 (HSYYD (&&: 18.60%)<& PTU Az AlZ
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ZAL Table 137} 2t} AAE oA 108 £ (EF 520.00
g)& Fsto] A 6 L2 719 &% 5 (60T, 3A1ZE 3W)
59l o3t oJaolS rotary vacuum evaporator (Eyela

N—-1110, Tokyo, Japan)Z ¢ H&3le] ARA =&
52 ¢& t& programmable freeze dryer (Operon
FDB—-5503, Kimpo Korea)& ARESle] 52 ARAA &
96.72 g (=& 18.60%)2 A7 & FEEL do A
of AMEBtE e, Ui A= AR B YEiL (Lot No.
HSYYT2013Ku)o| B#stact, £v3 HERE & 58
(HSYYT)2 —-20C=E Y& 2F & Add Agstgon, &
AgoA AR Q] SR/l 100 mg/mle SE7HA] H]
wE F Ak, EF ojde] Ayt Yo met gz
OFEZ ARRSH WA Burol 1T4 (Sigma, St. Louise, MO,
USA) A —20CY WA e B3 & AFol ARgstg e,
Sl Hat A Al 0.25 mg/mle] F=7FA] H|1F
b=

) AlBIEE gl AjQkE|

132m12])9] 431 SPF/VAF Outbred Crl:CD [Sprague—Dawley]
rat (6—wk old upon receipt, OrientBio, Seungnam, Korea)
£ 1594719 ¢3S AR A AMEstglen, &3l
2 AE A 77 B9 &&= (20-250) &% (40—45%)7}
24" ARAA polycarbonate A% Aol 4mte}d =&
slo] AgeteT, WY =7 (light : dark cycle)s 1247
F712 2HEsPoH, AR (Samyang Korea)?t &4+ A
FEA F3tt <slbd 3 A5 (Average: 286.29+14.35
g. ranged in 265.00~326.00 g)°o] AT AI=EES A
Holo], o 8utely] ¥ 67fF o R St Ao AMgst
%1—,}. ne Alzg 2o HSYYT E- _Q_uH _L’=-_o:] }\111—01 ol _;;q
A9 18A7F A Z+7F AAL Axstgon (o] 7|7HE
e XH—EHI Swotth), picric acid2 7HAIE AEsR
o B FEAES FEAELHYE (ACUO)Y AFd &<l
& ol sttt (591 DHU2013-069),
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1) 22| ¥ k=9l F0

+3 sty 67w (B di2E, PTU 9z, LT4 ¥
o 9 38 (500, 250 ¥ 125 mg/kg)e] HSYYT &

Doz FTEIl UYL AAEHAT 500 250 ®EL 125
mg/kg®] HSYYTES z}z+ 10 mle] B ZF 50 {3AA,
kg & 5 ml/kg?] &0 2 £4) (Zonde)7]— HAE 5 ml F
AZ|1E olgslo], WY 134 PTU Fo] AJZ}F 23HEE 42
A Eok AAl AT Rolstich, 3t o)) why o) what
2.5 mg9 LT4E 10 ml2] A 2)gGof &3] A1A kg T
2 mlY 02 PTU o AFY2HE 2897 Mg &7
ZAbstgnt, 3 AAF 9 PTU tiRFoAs 593 559
97 FH4E HSYYT Road 593 7|17 5 A+ &
ofstlet (Fig 1).

2) |

o|xo] w1219 wal 50 mge PTU (Sigma, St.



Fi#EEB°] Propylthiouracil2 4% Rat /447154 &

Louise, MO, USA)E 10 ml A& 4 F &3AA, kg
F 2 mio §Fo= Y 134, 2893 WY 5% B ¥
Sl FAfslel, GAAZISASES st o A8
gzl PTU BAl 5U% $39 42 A95u 54
3 ik 712k S Felsrt (Fig 1),

Table 1. Composition of HSYYT Used in This Study

L X L Amounts
Herbs Scientific Names Producing District @
g
Ginseng Radix Panax ginseng C, A, Keumsan, Chungnam, 4,00
Meyer Korea
Atractylodes Atractylodes macrocephala Danyang, Chungbuk, 4,00
rhizome white Koidzumi Korea
Paeoniae Radix Paeonia lactiflora Pallas  Uiseong, Gyeongbuk, 4.00
Korea
Glycyrrhizae Radix  Glyeyrrhiza uralensis Jaechun, Chungbuk, 4,00
Preparata Fischer Korea
Pinelliae Rhizoma  Pinellia ternata (Thunb,) Jaechun, Chungbuk, 4,00
Breitenbach Korea
Cyperi Rhizoma Cyperus rotundus L Youngcheon, 4.00
Gyeongbuk, Korea
Citri Unshii Citrus unshiu Markovich ~ Namjeju, Jeju, Korea 4,00
Pericarpium
Zingiberis Rhizoma Zingiber officinale Roscoe Youngcheon, 4,00
Siccus Gyeongbuk, Korea
Crataegi Fructus Crataegus pinnatifida Yeongwol, Gangwon, 4.00
Bunge Korea
Amomi Semen Amomum villosum Lour  China 4,00
Amomi Cardamomi  Amomum cadamomum 1. China 4,00
Fructus
Zingiberis Radix Zingiber officinale Roscoe Jaechun, Chungbuk, 4.00
Korea
Zizyphi Fructus Zizyphus jujuba var. Gyeongsan, Gyeongbuk, 4.00
inermis (Bunge) Rehder ~ Korea
Total 13 types 52.00

HSYYT = Hyangsayangyi—tang
All individual herbs were purchased from Daewon Pharmacy
(Daegu, Korea)
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= A¥ESEY AFTE HSYYT §9 AF 1Y€ A, o9
AFY, Bo 7, 14 (PTU 2 LT4 Fol AZY), 21, 28,
35, 41 2 42 (% 3AY)Y Fo] automatic electronic
balance (Precisa Instrument, Ziirich, Switzland)S ©o]&
sto] Z¥zF EAstgon, AlRAH wWE AlF HIE Ha
37 Y3 HSYYT o A2t 2 23 4do =E 4
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Fig. 1. Experimental designs used in this study

Six groups, each of 8 rats per group were selected after 15days
of acclimatization based on the body weights (Average:
286.29+14.35 g; ranged in 265.00~326.00 g) as intact vehicle
control, PTU control, LT4, HSYYT 500, 250 and 125 mg/kg
treated groups. HSYYT were administered, once day for 42 days
from 2weeks before start of PTU treatment as an oral dose of
500, 250 and 125 mg/kg (bodyweigh), and hypothyroidism was
induced by daily subcutaneous treatment of PTU 10 mg/kg for 28
days. The changes on the body weight, thyroid gland, epididymis,
prostate and testis weights, serum thyroid hormone (TSH, Tz and
T4 levels), serum male sex hormone (testosterone, DHT and FSH
levels), testis antioxidant defense system (lipid peroxidation, HzOx,
SOD and CAT) were observed with histopathology of thyroid
gland, epididymis, prostate and testis. Results were compared with
LT4 0.5 mg/kg intraperitoneally treated rats in this experiment.
HSYYT = Hyangsayangyi—tang aqueous extracts (Yield = 18.60%),
PTU = Propylthiouracil (6—n—propyl—2—thiouracil), LT4 = Levothyroxine,
TSH = Thyroid—stimulating hormone, Ts = Tri—iodothyronine, T4 =
Thyroxine, DHT = Dihydrotestosterone, FSH = follicular stimulating
hormone, SOD = Superoxide dismutase, CAT = catalase.
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HE YLl nE A %g BAIZE ol A & T
49 (vena cava)ollAl Z¥ZF 6 ml9 AL AF st om,
Ao 147 AE |5 u]~— .000 rpme2 A4Ee
st L B, B4 A7A -150Te 24297
1 (Deep freezer: Sanyo, Tokyo, Japan)el X233} ch,
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Radioimmunoassay #169] &3t ¥& ZF TSH, Ts,
T4, testosterone, DHT % FSH 3%=& Z}zZ} Coat A
count Total TSH, Ts, T4, testosterone, DHT ¥ FSH kit
(DPC, Danville, CA, USA)E ARE3te] Gamma count
Cobra II (Packard Co., Downers Grove, IL, USA)Z
pg/ml, ng/ml Ei= ng/ml FHE 22k SH5H
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Kavutcu 5'79] wo] wet &3 mgle] dv 22
deoz Yzt (ice—cold) 3t 0.01 M Tris—HCl (pH 7.4)&
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°o]-&3to] homogenize ¥ Tha, 800xglZ 1087 HHE
2lsto] A=l Haldlal, thA] 12,000xXg ©2 1587 9

AlB85}e] mitochondrial fractions &8|5}%th o] & o
WA S Lowry S99 WO Z bovine serum albumin
< standard®2 ©o]&ste] SAstH o, Ad IiE F=
(lipid peroxidation)= Jamall S%¢] B o2 9—thicharbituric
acidE o83l TF= 525 nmoA &431] malondialdehyde
(MDA) nM/mg protein ©92 &A3s}gct E3F H.0, 3t
22 Pick 2”9 wM¥o| wal horseradish peroxidase
(Sigma, St. Louise, MO, USA)?} phenol red (Wako, Osaka,
Japan)E ©|-83}% nM/mg protein ©E spectrophotometry
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2 z4sigon, ojde] Wy™e wet 1,0, HelsS ol
3lo] catalase TS FFE 240 nmolA =R =
pH 7.0, & 25TC3tolA 1umol®] HxO.5 Halst=d T &
3t catalase® 1 unit (U)Z A3t U/mg protein®] &4
2 catalase?] A4S 7183, SOD AL Nishikimi 5
29| nicotinamide adenine dinucleotide (reduced)—phenazine

methosulphate—nitroblue—tetrazolium 94 ¥-2-S 3§
A7l Kakkar 5°7¢] uhig olgste]l Brlsigch. SOD 1
unite= A2 (25+£2C)°lA 1& F<t formazan AL 50%
JAITE =2 A3l U/mg protein THE SA3Hh
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AE3 o2 AIRE Fddsla, 10% SAEEZE] 184]
b ol IJANZ o, €48 AA I Zo & 3 ume)
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9) SAXE]

T A= Hd £ BEHEAER BAEGeH, tEHad
ZZ olgsto BAALUE AASHAL, BAEEEE Levene
test’’8 AAslel A% gt SEAY 9 one way
ANOVA testE AAJ3H thS least—significant differences
(LSD) test2 AFE FZS AT 27He] Fo4E& A3}
ok, HlSEAtE Aeoles HRS S Kruskal-Wallis H
testE AAIBFA F-9Ao] AAH o= Mann—Whitney
U testE AAlste] 27+ |o4E& ASSIAH ZE TAA
2= SPSS for Windows (Release 14.0 K, SPSS Inc.,
Chicago, IL, USA)E |83}y B75t9 2™, p-—value’t
0.05 ol31el B¢ A felde AU,
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1. AZ< W3t
PTU dizZore HAF tizael uls golst (p<0.01)

Ao P47t 3% F (Day 35%F Ukt L4 2
HSYYT 500 mg/kg FeizelldE PTU tizo] H&] <
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gk (p<0.01 E& p<0.05) AFe F717F 35 & HE yepy
o, 250 mg/kge HSYYT FHZAME PTU izl
Hlg] {5tk (p<0.01 E+= p0.05) AF F7PF 41 9 42
o 3 ZHzF yeiytth, ¥bE 125 mg/kge] HSYYT Fojid
A& PTU gz vls| foJgt Al wshe Ad A 7
7+ Bt UERA] 3ttt (Fig 2).

—e— Intact control
. —e— PTU control
—v— LT4 treated rats
—&— HSYYT 500mg/kg treated rats
—B— HSYYT 250mg/kg treated rats
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Fig. 2. Body weight changes after LT4 and HSYYT treatment in
PTU—treated rats
Note that the body weights in PTU control were significantly
decreased from 3 weeks after PTU treatment, at 35 days after HSYYT
extract administration (arrow). However, these body weight decreases
were significantly inhibited by treatment of LT4 from 3 weeks after
treatment, also from 35 days after HSYYT 500 mg/kg treatment and
from 41 days after HSYYT 250 mg/kg treatment as compared with
PTU control, respectively. Anyway, no significant changes on the
body weights were demonstrated in HSYYT 125 mg/kg treated rats
as compared with PTU control rats, in this experiment.
Values are expressed as mean = SD. of eight rats, g : O
means, at start of HSYYT extracts administration : All rats were
overnight fasted ( ¥)
HSYYT = Hyangsayangyi—tang aqueous extracts (Yield = 18.60%),
PTU = Propylthiouracil (6—n—propyl—2—thiouracil), LT4 = Levothyroxine.
@ p¢0.01 as compared with PTU control by MW test
® {0.05 as compared with PTU control by MW test

2. A 29 W3t

PTU tizoXe B4 dizdod B8] dAg 4 &
o7t veht fest (p<0.01) dd € At I FFHe
Z77F A ey, LT4 9 HSYYT 5001 250 mg/kg
FoFoAE PTU izl vl3] #2gk (p<0.01) Zdf ¥
Ad A T dart 24 JEph shdoe] HSYYT
125 mg/kg FoFolA= PTU diztdt vlwste <u] 9l
= A Al 9 Al T wHske JEpdR gkt
(Table 2, Fig 3).
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Fig. 3. Representative thyroid gland gross images, taken from
intact or PTU—treated rats

Note that marked hypertrophic changes of thyroid glands were
demonstrated in PTU control rats as compared with intact control
rats, but they were noticeably inhibited by treatment of LT4 and
also dose—dependently by treatment of HSYYT 250 and 500
mg/kg as compared with PTU control, respectively. Anyway, no
meaningful changes on the thyroid glands gross findings were
demonstrated in HSYYT 125 mg/kg treated rats as compared with
PTU control rats, in this study.

A = Intact control, B = PTU control, C = LT4 0.5 mg/kg treated
rats, D = HSYYT 500 mg/kg treated rats, E = HSYYT 250 mg/kg
treated rats, F = HSYYT 125 mg/kg treated rats. HSYYT =
Hyangsayangyi—tangaqueous extracts (Yield = 18.60%), PTU =
Propylthiouracil (6—n—propyl—2—thiouracil), LT4 = Levothyroxine.
Scale bars = 3 mm

3. g FFe| W3t

PTU dizolAe A dzel vjs) dAg 13 9%
o] et fo3t (p0.01 E& p<0.05) Ao & Ao 13
%9 vt JdA=EUeY, 500 2 250 mg/kge] HSYYT
FoZolAs PTU dzxol] Hs] Fof &F &2 9
3 (p<0.01 E= p<0.05) Edf & A ng FF9 7Pt
Z47h et 2 LT4 Fogolds PTUR #ARE E)
gk T WS yEhlglod, At ne 32 PTU o
Zol s ot (p<0.05) HFAE HERAGIAL, HSYYT
125 mg/kg FolZollAE PTU tizZol B3 2n] gl 1
& S Hske YA ¥t (Table 2, Fig 4).

= A4 gz vs] $23% (p<0.01)
A S99 v 44 yEiged,
HSYYT 500 ¥ 250 mg/kg FATNA= PTU ti2Fof H
3 Fo 8% oJ=2F3 Fod (p<0.01 EE pd0.05) Ed
9 Ad Bag T St 24z depdth §he] LT4
2 HSYYT 125 mg/kg FowolA= PTU dizZel vl
folgt Fugt Ad 9 A S Wi 4 vEhR &
Sktt (Table 2, Fig 4).
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Fig. 4. Representative testis and epididymis gross images, taken
from intact or PTU—treated rats

Note that marked atrophic changes of epididymis and testis were
noticed in PTU control rats as compared with intact control rats,
but they were dramatically and dose—dependently normalized by
treatment of HSYYT 250 and 500 mg/kg as compared with PTU
control, respectively. Anyway, LT4 treated rats showed similar or
slightly more severe atrophic changes on the testis and
epididymis as compared with PTU control rats, and HSYYT 125
mg/kg did not showed any favorable effects on the testis and
epididymis at gross inspections in this experiment.

A = Intact control, B = PTUcontrol, C = LT4 0.5 mg/kg treated
rats, D = HSYYT 500 mg/kg treated rats, E = HSYYT 250 mg/kg
treated rats, F = HSYYT 125 mg/kg treated rats, HSYYT =
Hyangsayangyi—tangaqueous extracts (Yield = 18.60%), PTU =
Propylthiouracil (6—n—propyl—2—thiouracil), LT4 = Levothyroxine.
Scale bars = 10 mm

5. ARA FF W

PTU dzZeldE A4 izl uls) §o3 (90.01)
Ao 2 A AR S Pk debda, HSYYT 500
2 250 mg/kg FolFolAE PTU tizzol vls) Fol 4
oA o7t (p(0.D05 E= p<0,01) Arf L Arh WY
A e F7PL ek wide] LT4 8! HSYYT 125
mg/kg FoATME PTU thxge] Hs) 493 A3 F
] Wohs e ket (Table 2).

Table 2. Organ weights after LT4 and HSYYT treatment in
PTU—treated rats

G Controls Reference HSYYT treated
i(
M et PIU__ LM O05mgke 500 mgks %0 mghe 1% melkg

Absolute weights (g

Thyroid gland 0,010+0,003 0,043+0,004" 0,011+0,004°  0,024£0,005  0,030+0,007 0,042+0,007"
Testis 1.66440,077 1,234+0,009" 128240,125"  1,566+0,081°  1458+0,082° 1.318+0,088"
Epididymis ~ 0,594+0,065 0,411+0,034" 0,432£0,072"  0,540£0,069°  0,514£0,040" 0,470+0,062"
Prostate 1108£0,272 0,540£0,080° 0,552£0,084  0.89040.131"  0.726+0.111% 0,566+0,055
Relative weights (% of body weights

Thyroid gland  0,002+0.001 0,012+0,001° 0.008£0.001c  0.0060,001  0.008£0,002" 0,012+0,001"
Testis 0,386£0,021 0,351£0,031" 0,329+0,028" 0.415£0,035  0,396+0,025' 0,374+0,046
Epididymis ~ 0,138£0,016 0,117£0,009° 0,111£0,021" 0,143%0,016c ~ 0,14040,013" 0,133+0,023
Prostate 025740065 0,154+0,023° 0,142+0,022¢  0.236+0.038f  0.198+0.033° 0,160+0,020°

Values are expressed mean = S.D. of eight rats

HSYYT = Hyangsayangyi—tang aqueous extracts (Yield = 18.60%),
PTU = Propylthiouracil (6—n—propyl—2—thiouracil), LT4 = Levothyroxine.
2 {0.01 and ° p¢0.05as compared with intact control by LSD test
¢ ¢0.01 and ¢ p¢0.05 as compared with PTU control by LSD test
¢ p€0.01 as compared with intact control by MW test

f p¢0.01 and ¢ p{0.05 as compared with PTU control by MW test
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6. €3 F 7 3=2F o] Wi

PTU tizZollXe A4 dizde] v <2t (p<0.01) &
A % TSH =9 7Pt Ts 9 Ty 59 sl A yet
wom, HSYYT 500 ¥ 250 mg/kg FojZolAs PTU iz
ol vlg) Fof 87F &2FHA Fgt (p<0.01 Ex= p<0.05)
TSH 3=Fe] el 3 Ts 9 Ty el S70F 242k yet
gk 3 LT4 FooME PTU tizZol wvls <3t
(p<0.01)= TSH &=59] 4t A4 Ty T S7PF Uebs
Ot Fog Ts T #ishe VERbR] ghgkal, HSYYT 125
mg/kg FowolA= PIU tize] H3) fogt 8% F
TSH, Ts 9 Ty <] ¥iske YehtA] gttt (Table 3).

Table 3. Serum thyroid hormone levels after LT4 and HSYYT
treatment in PTU—treated rats

Serum hormone levels

Groups

TSH. (ng/ml) Ty (ng/ml) Thyroxine (ug/ml)

Controls

Intact 14.36+3.19 72.54+8.39 5.68+1.10

PTU 58.25+13,13" 17.1445,08 0.9540,18"
Reference
LT4 0.5 mg/kg 12,47+3.31" 17.81+3,60° 6,70+1,50"
HSYYT treated
500 mg/kg 35,47+7,05" 26,34+3,94" 2.24+0,67°
250 mg/kg 43.44+5.18" 23,70+4,04* 1.8540,52"

195 mg/kg 54,54+11 31° 19.06+5.53" 1.0140.29"

Values are expressed as mean = S.D. of eight rats

HSYYT = Hyangsayangyi—tangaqueous extracts (Yield = 18.60%),
PTU = Propylthiouracil (6—n—propyl—2—thiouracil), LT4 = Levothyroxine,
T3 = Tri—iodothyronine. TSH = Thyroid stimulating hormone

@ p{0.01 as compared with intact control by MW test

® 1(0.01 and © p{0.05 as compared with PTU control by MW test

7. 83 F A =& Y HE

PTU dizFdAE A4 dizal vls) 9% (p<0.01)
¥4 = FSH 9] %717} testosterone ¥ DHT 3$HEF9)
48t 7 JeRga, HSYYT 500 ¥ 250 mg/kg Folo
oA PTU tize] B8 FSH &% 593t (p<0.01) %
42} testosterone @ DHTSFFO {93t (p<0.01) 77}
ZZy ettt 3 LT4 FojFolds PTU di2] H3
gt (p<0.01 EE p<0.05) FSH e F7iet DHT ¥
testosterone =9 #I4A7F 2+ JEltew, HSYYT 125
mg/kg FAZoA= PTU dixZd Hla] fos 83 5 4
S22 gl WMske et @ttt (Table 4),

Table 4. Serum testicular hormone levels after LT4 and HSYYT
treatment in PTU—treated rats

Serum hormone levels

Croups Testosterone (ng/ml) DHT (pg/ml) FSH (ng/ml)

Controls

Intact 3234045 173.38+16.55 10,66+1.70

PTU 2.0140,28" 125,88+ 14,59" 17.80+1.80°
Reference
LT4 0.5 mg/kg 1.66+0,40° 102.38+17.54"  20,23+1.74%
HSYYT treated
500 mg/kg 2,63+0,34% 153,13+11,.89°  13,10+1.684"
250 mg/kg 2,46+0,24" 145754878 14,93+0,96™
125 mg/kg 2.16+0,20° 134,63+15,76" 17,09+2,08"

Values are expressed as mean = SD. of eight rats

HSYYT = Hyangsayangyi—tangaqueous extracts (Yield = 18.60%),
PTU = Propylthiouracil (6—n—propyl—2—thiouracil), LT4 = Levothyroxine,
DHT = Dihydrotestosterone, FSH = Follicular stimulating hormone.,

@ p{0.01 as compared with intact control by MW test

® {0.01 and ° p{0.05 as compared with PTU control by MW test
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8. 13 A3} o] system®| W3}

PIU djzgolde B4 txzel vls) $94 g 4v)
3 A2 THste] gk veo, o3t (p<0.01) HO,
aere] 719} SOD W CAT 849 Helg (p(0.01) 729}
A ekt HSYYT 500 @ 250 meg/kg SoldolAs
PTIU dhzze] ulsh ol §3F 92 o3 (p<0.01)
SOD B CAT ¥4 3717 H0, We] 7o} bl Uheht
o, g LT4 FolZoAL PTU gzl via) folye o
AEA Grout CAT B4 P4 ARS RAX, §oT
(p<0.01) SOD 49 A&7t F94ah (p€0.05) H:0, Bl
Z7heh @ Urehtom, HSYYT 125 me/kg Folzolis
PIU dizzo] Hls) ot ng AQapaks, O, 8,
SOD © CAT 249} wiske e skttt (Table 5),

Table 5. Testicular antioxidant defense systems after LT4 and
HSYYT treatment in PTU—treated rats

Testis contents
Groups MDA HO, SOD Catalase
(nM/mg protein) (nM/mg protein) (U/mg protein) (U/mg protein)

Controls

Intact 5.78+1.08 25134584  30.88+1.89  26.75+7.13

PTU 5.24%1.19 53.13+11.43" 14504245  13.88+2.17"
Reference
LT4 0.5 mg/kg  5.64+1.34 70.38+14.59"  875+2.60"  11.63+3.66"
HSYYT treated
500 mg/kg 5.11+1.43 36,00£7.13°  21.25+2.87"  18,13+1.89"°
250 mg/kg 5.12+0.79 40.63+6,48"  18.00+2.27°  17.13+2.03"

125 mg/kg 5.3340.63 48.75+11.41°  1538+389"  14.88+3.04"

Values are expressed as mean = SD. of eight rats
HSYYT = Hyangsayangyi—tangaqueous extracts (Yield = 18.60%),
PTU = Propylthiouracil (6—n—propyl—2—thiouracil), LT4 = Levothyroxine,
MDA = Malondialdehyde, SOD = Superoxide dismutase.
@ p¢0.01 as compared with intact control by LSD test
p<0.01 and © p{0.05 as compared with PTU control by LSD test
p€0.01 as compared with intact control by MW test
p{0.01 and " p¢0.05 as compared with PTU control by MW test

b
d
e

0. Y AeIsty B

SToH= ul

PTU tizoXe B4 dizdted Bls] dAs 1334 o
ZAEZO] FA gt v Aol ox ZHF P Axy
colloid EAQ] Aot &7 yebgod, 4 HA FA<
Fogt (p<0.01) F7PF B WA AZ FAH fogt
(p€0.01) Zraeh A vebgot @ ol#dt PTU Fojof
o A 2o S % HY &4de] LT4, HSYYT 500
2 250 mg/kg FAo o dAs] A=A} &, LT4,
HSYYT 500 ¥ 250 mg/kg FoutollA+ PTU tiRZ H]
3 Fogt (p<0.01) A AA FAY At Hd W3
ox AR F7HE 242 Uglth. HSYYT 125 mg/kg
FooAe PTU tizgdl B8 <u] Qe M 22
gshy Wl (A AA FAL Bd A Ax AF)E
UElEA] gkttt (Table 6, Fig 5).



Fig. 5. Representative thyroid gland histological images, taken
from intact or PTU—treated rats

Note that marked enlargement of the thyroid glands related to
hyperplasia of follicular cells were demonstrated in PTU control
rats at histopathological inspections with decreases of follicular
colloid contents and mean diameters. However, these PTU—induced
thyroid histopathological changes related to hypothyroidism were
dramatically decreased by treatment of LT4, HSYYT extracts 500
and 250 mg/kg, but not in HSYYT 125 mg/kg treated rats.

A = Intact control. B = PTUcontrol, C = LT4 0.5 mg/kg treated
rats, D = HSYYT 500 mg/kg treated rats, E = HSYYT 250 mg/kg
treated rats, F = HSYYT 125 mg/kg treated rats, HSYYT =
Hyangsayangyi—tangaqueous extracts (Yield = 18.60%), PTU =
Propylthiouracil (6—n—propyl—2—thiouracil) LT4 = Levothyroxine.

All H&E stain; Scale bars = 400 um

10, mge] zZYeysty B

PTU dizZoAe B4 dizzd Hs dxg AT ¢
% 9 AAEY F2 Aol @X3] A=}, B4 izt
va] Fogt (p<0.01) FAE B JF € 45 AAE U
BRI stage I~11 AAT H]R9 727t Uehdou, PTU
Fojo] o o] 9% 9 AT FA FA A 240
500 ¥ 250 mg/kg? HSYYT Fojo 23 @A3| A=
o} =, HSYYT 500 ¥ 250 mg/kg FojwolAE= PTU 9
Z3tol vl feolgt (p<0.01) AT B AF € 45 A
A5 UEE stage [~11 BA® 8189 3715 ol §3F
o)zzxloz Yehfglch 39 LT4 FolFoAs PTU 2T
of HlsiA= FoJ3t (p<0.05) Bt AT H7F et F
A G2 (p€0.05) stage I~11 AT H|LQ H2E ztz
vehflem, HSYYT 125 mg/kg FoZolA= PTU diz
o Bl&) 9u| = ;o] =AHE|shy Wil yEeltA
ottt (Table 6, Fig 6).

Fig. 6. Representative testis histological images, taken from intact
or PTU—treated rats

Atrophic changes of semniferous tubules and decreases of stage |
~| semniferous tubules which have matured spermatid were
detected in PTU control rats at histopathological inspections.
However, these PTU—induced testis changes were dramatically
and dose—dependently decreased by treatment of HSYYT 500
and 250 mg/kg, respectively. It also demonstrated that treatment
of LT4 aggravated the PTU-induced testis histopathological
atrophic changes, but HSYYT 125 mg/kg did not showed any
favorable or harmful effects on the testis histopathological findings,
in this our experiment,

A = Intact control, B = PTU control, C = LT4 0.5 mg/kg treated
rats, D = HSYYT 500 mg/kg treated rats, E = HSYYT 250 mg/kg
treated rats, F = HSYYT 125 mg/kg treated rats, HSYYT
Hyangsayangyi—tangaqueous extracts (Yield = 18.60%), PTU
Propylthiouracil (6—n—propyl—2—thiouracil), LT4 = Levothyroxine.
All H&E stain; Scale bars = 400 um

11, Fugke] =25k ozt

PTU fi2ZoAE A4 dizaol w3 dAe fug F3
o] & =3l Ao HATE A=, Y tiRT
Hlg] 493 (p<0.01) Rt TRl Hi A9 7ol g
7 AR AASE UEile F1d =3 vg9 S e
wou, olzjgt PTU Fojof <gt Hug 9% 9 =3 | &
2b Za AZo] HSYYT 500 € 250 mg/kg Fojol] &3 &
A3 JAEAT &, 500 @ 250 mg/kg?] HSYYT o
oA PTU thztol H3| Fgt (p<0.01) #1g F5 ¥
&+ AFY 7P A HASES UEhdie Rad =3 v
o] Zao} A4 Uehgth 39 LT4 ToFoAs PTU iz
ol HBiME Fo3k (p<0.01) A FHAFE Uehlle B
3 =3 vgY 7P velgoy, Raud FRo| Wi AF
2 PTU diz3d vjg] f2st (p<0.01) F7Hs YeEhda,
HSYYT 125 mg/kg FoaolAdE PTU tiZol H|s] 2jn|
Qe g FHo Hi3 A E A7 AATE YeilE 1
13 =3 8lg9 wishe Ve ofolth (Table 6, Fig 7).




66 KRR 2 f R —

intact or PTU—treated rats

Marked atrophic changes of epididymis head regions and increases
of a/oligospermatogonia tubules were detected in PTU control rats
at histopathological inspections, However, these PTU-nduced epididymal
changes were dramatically and dose—dependently inhibited by
treatment of HSYYT 500 and 250 mg/kg, but not in HSYYT 125
mg/kg treated rats. Although treatment of LT4 inhibited the atrophic
changes of epididymis heads, but aggravated PTU-induced
a/oligospermatogonia in the epididymal tubules in the present study.
A = Intact control, B = PTU control, C = LT4 0.5 mg/kg treated
rats, D = HSYYT 500 mg/kg treated rats, E = HSYYT 250 mg/kg
treated rats, F = HSYYT 125 mg/kg treated rats. HSYYT =
Hyangsayangyi—tangaqueous extracts (Yield = 18.60%), PTU =
Propylthiouracil (6—n—propyl—2—thiouracil), LT4 = Levothyroxine

All H&E stain; Scale bars = 400 um

12. AP =Wty B

PTU dizZoAe ZA dizdel vja] dxst A =
ol fFo] AR, FA iRl BlE st (p<0.01)
AP =3 Juo Hi FAQ i A $5 24 Y
Bl AP = v S 4 yepgod, ol
PTU F49] gt AHM 9= A7) 500 € 250 mg/kg?]
HSYYT oo o3 dx3] AA=<dch &, 500 2 250
mg/kg?] HSYYT FoFo|A= PTU tizao] B3] £ &
& o279 S5t (p<0.01 T pd0.05) AFM =3 Ay
o] B FAY F7PF $F = vlg9] el s veRg
th 3 LT4 FoZoldE PTU fzo] Hsi= fol3t
(p€0.01 4= p<0.05) AP =@ Auo] BH FAQ T
2 9= =3 889 7Pz YEbga, HSYYT 125
mg/kg FololAE PTU tizgol vls) ou] e AP
o A TA Hil= YA ¢ttt (Table 6, Fig 8).
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Fig. 8. Representative prostate histological images, taken from
intact or PTU—treated rats

Note that marked atrophic changes of prostate tubules and
related loss of luminal contents were detected in PTU control rats
at histopathological inspections. However, these PTU-induced
prostate tubular atrophic changes related to hypothyroidism were
dramatically and dose—dependently inhibited by treatment of
HSYYT 500 and 250 mg/kg, respectively., On the contrary,
treatment of LT4 aggravated PTU—induced prostate tubular atrophic
changes, and HSYYT 125 mg/kg did not showed any favorable
effects on the prostate histopathological findings, in this our
experiment.

A = Intact control, B = PTU control, C = LT4 0.5 mg/kg treated
rats, D = HSYYT 500 mg/kg treated rats, E = HSYYT 250 mg/kg
treated rats, F = HSYYT 125 mg/kg treated rats, HSYYT
Hyangsayangyi—tang aqueous extracts (Yield = 18.60%), PTU
Propylthiouracil (6—n—propyl—2—thiouracil), LT4 = Levothyroxine.
All H&E stain; Scale bars = 400 um

Table 6. Histomorphometry after LT4 and HSYYT treatment in
PTU—treated rats

Groups Controls Reference

Intact PIU LT4 0.5 mg/kg

Thyroid gland

Total thickness (m) 1261,51+180,76 2386,57+307.98"  1354.81+203.88°

Follide diameter (um) ~ 120.29+21.92  40.86+11.16" 95,58+21,32°

Testis

SET  diameter () 333.68+40.50 1959741551 174.59+14.39"

Stage I~II SET (%) T413+11.52  23.75+6,34° 14.00+7.86"

Epididymis

Total ~ diameter (um) 4077,06+458,94 3027,93+585.87"  3733,79+399,30°

AO  tubules (%) 7.63+3.62 42,50+8,60" 56,50+6,74*
Prostate

Epithelial ~ thickness (wm) 49.74+10.43  14.27+2.17" 8.91+2.41%°
Atrophic  tubules (%) 6.50+2.27 65.00+13.07" 80,75+10,81"
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HSYYT treated
Groups
500 mg/kg 250 mg/kg 125 mg/kg
Thyroid gland

Total thickness (L) 1513,50+142,86" 1671.05+226.92 2204.63+272.43"

Follicle ~ diameter (1um) 70.34+16,30°  64,70+14.41% 44414793
Testis
SET  diameter (1) 276,18+23.93°  239.17+17.52%  207.86+11,66"

Stage 1~II SET (%) 52.25+7,78" 40,38+3,96* 25.2546,54'
Epididymis

Total ~ diameter () 3822,93+32399° 3706.66+2487F  3208.48+224,39"
AO  tubules (%) 18.75+1.91% 28,88+4,39" 42,00%6,07"
Prostate

Epithelial ~ thickness (um) 851143 35" 20.61+1,65% 15.14+2,54°
Atrophic  tubules (%) 4375+11.00%  51.50+6,82" 61.88+9,76"

Values are expressed mean x S.D. of eight rats

HSYYT = Hyangsayangyi—tang aqueous extracts (Yield = 18.60%),
PTU = Propyithiouracil (6—n—propyl—2—thiouracil), LT4 = Levothyroxine,
SET = Semniferous tubule, AO = Aspermatogonia/Oligospermatogonia.
@ {0.01 and ® p{0.05 as compared with intact control by LSD test
¢ p{0.01 as compared with PTU control by LSD test

9 p{0.01 as compared with intact control by MW test

¢ p¢0.01 and f p{0.05 as compared with PTU control by MW test
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I 3229 dAdid ZFPoE AUl ¥s2
71 sA8 2 2 I 23 AA7F 24E0] 328
o] FEdol E7FsT A, A 2E TR AR B
HleA] 7)1 oo R A A=de] AR A
st ool sk FoPY 2 Aske g Ao Q14
o] ol FAY Wd A= e Aglel M 3=
29 29 Azof wet ZAFEY, g2 A 13
Zof wat o tpFsht w2 9 Aokt 9o Wiz, A
7t F71E, 73 7199 7E, A8E, 285, 3
9 wgizkavl AgAes BREs Roz gEA o’

2 dtore B2go] A fagh s ang e
Y= Jd9E fHY Vs AsHs AEAY AL Hs)
Aol o) Ae] faES W7 Qe Row ma'tw
FWEEHY AT Fo47F PTUR §49 rat 248715438t
F W B AN el oAE G W] st
500, 250 @ 125 mg/kg? HSYYTE PTU AT AR}t 2%
ARE 63 Bt AF, A, AEd, g d o
35 @5 I 2 A T2 9 18 A o
system?] WHIE MM, 13 A3 9 Faghe] zAdy
24 wstel §7 wEste, A7 sAsHE ABRAR A
451 Y& L4 0.5 mg/kg B Folz' i nmety
o}, 2 Ayt 28Uz7ke] A4l PTU 10 mg/kgel 3t &
ool o3 AT AF T, WM FHY FUF &, A
g 9 Bug 2] A 8F F T3, T4 =9 Hae
TSH &9 Z7), @4 % testosterone ¥ DHT 9] 7+
29} FSH el 7F 189] 343t o] system®] Aol
7h Uehgton, AW or @A A oA R
FA) o vt &4, F1% 57 ZA ALFS UEY
= Fu% =39 3 F7h 13 NTY AF L A5 A
AE TR stage I~11 ZAIT B]&9 A, AP =39

M,
o
=2
ne
o

offl ofN oX

Ak 9&o] VEhtout HSYYT 500 € 250 mg/kg &
o o3 Eo g ooz PTU S A7 S8
A70] A= o, FH 13 Fakst Wo] system?)
3t 9A] 500 % 250 mg/kg®] HSYYT Fofof 3 wj-¢-
aHog 2AEE Aoz PAHL vhd PTU dizay)
Hlwate] HSYYT 125 mg/kg FowtollAe 475438t
92 B AR &) gigk 9n| e AZdkE UEhA|
ottt gHH LT4 Fojo 23l A7 sASHS dAA 3]
AR =Holou 13k AN W Rud, F 7|9 &4
HE oslEle Aoz IAEL, 53] 1Y Fakst whol
system®] @A s} et

gutroz TANZ|GASSA EET AN T2E9)
EHlof| o3 Azt A A= o|FRrgo] Fraste] 232 U
gohildo] HstER AF FUF dolus AHoE 4
A Qo 715 A R T2 RFe] Zte rAe
71§13l leptin®] EH|7} F7tEe] AyHoz )8 Ashe}
AUz ke Z7t2 AR Zavt $uE = glen”?)
ES AHEEA 10 mg/kg o149 PTU 9 AZE €
A AFo] #AS FIA7IE Aoz dEA o' PTU
2 A 715AEES A AR ratol e @A AF
Zazt gl Aoz oA QoA B A% Aul
M= PTU tiZFolAe foldt AFe 47t PTU &4 2
F ZRE Yeir] Asta @ o)t PTU #8 A%
o] Zr27F LT4 @ HSYYT 500 @ 250 mg/kgFoio] 23]
HAAS AAE Yo, 125 mg/kgd HSYYT EAZA:=
PTU tizZo] vls} Fo3t A5 wsp= Ay A 717t &
Qb VehtA] okokth webA 250 mg/kg o14de] HSYYT
PTU o] M7 5A-85A] fitEe AFY A4S ¢
adFo R ARk Aoz woHEh

PTU= tEZ A AAAZA iodineT} tyrosined]
2% JAlshe 2H-S 3] TSHY T7ket &7 Ts¥ T.9
i3 HAE fEste], BE@EAd A FY (simple
goiter) 2 st 22 westAez @A M o=
Ao ZAo o5t vld) AAF X 27 I JZY colloid
B9 A2 Exxoz vehicH 2 B Ao Azl
M= AT M S S7RE @A N AZA 2
Aol ogt v, 9= 273 ¥ JZY colloid BHQ A
5o =37 Wty Wl & AP uEEA A F)
47o] PTU tizFolA vepdtth g olgst A %
2 vjE5A A Foe] 2Eshd Wshyk HSYYT 500
2 250 mg/kg Folol 93 Fo &5F oEHoz AAEHS
o, 125 mg/kg FoolA= PTU diz=+tat H|wste] 9
o) Qe A S 9 APy wHehs deiA] okt
o}, weEbA 250 mg/kg ©lAFe] HSYYTE PTUC 23t 744
Alo] Wsls 2o AAeh= AoE WE)

Y] 7% AAR 83 F TSH, Ts ¥ Twe & W
32 22 olgstm” @A TSHY 27k Tuo) 7, Ts 3
A EL s IS AsEe R Auet? B Ay
A= PTU oA @AT TSHe F7ket A Ts
9 T, Hfz Zart =ik 3 LT4 Foof 23
TSHe| s Aol Ty gl F77F vehgoy Ts el
= 48 OE dFE AR e n, HSYYT 125 mg/kg &
oFoAe PTU tiz233t vlwste] ou] Q= d3 F A

N & g

rE o

olN
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A Z22 kY] Wil yehtA] g2 wFH, HSYYT 500
9 250 mg/kg TN T &7F 2&FQ TSH I+
o] Zrael Ty §=Fe 7P 4z deigon, Tuds 94
“93HA =71 Fet, w2k 250 mg/kg ©lArY] HSYYTS
LT49k= 28] w3 7had TdeFe REunt ohzl, B
AFoA AgH FAE Bol] Al2"le A4S T M
XA HsIE JAstH A7 SATE O WS- Fag
5235 Yehfis AoE dutEy, HEsE 7)He o g o
Wl oeket 71" ATt feEojof 3 Ao wokEh

ke AEelA oz AAlg2Ho] FHA  (steroidogenesis)T
822l A% (spermato— genesis)Zt 22 2 7HA9] F43%t 119
Hzl a4y g el glom, oE Ayl g
polyunsaturated fatty acids®] &Efo] a1 A3} Hlo] system
o] ek &4 polychlorinated biphenyls, hydrocarbons™ 2
ethanol®1} 7+ atsh Qo] B3] okt oz AHA
otk =3 18] AkSlA stress7t EA A EYY Ha%
Az A Qlem™ el Ateel ojs Hape] 43
sy} zeiEs Ao gA g, webd AAe) 1ha
A 2R e 34 B9 B3] UG B glon,
T2 0% o A 3ol system®] W37L olof Tofdt=
Aoz dEiA Y. 18 A AP TR o3
< v 233 AR dEA dow, BN SATSAl
HAst Q=3 A A T2E9Q testosterone W DHTE
729 FSHO| # 27p7} Sutedct™ | ot gas Ao
AR Aol whEt 6GAR RS, stage I~1T AR
AAE A&t X7 AU EA8H A= d=A 9L
o0 B Ao Fx P49 Wst §RES W] 9
3, AAE T AEs IS A3 stage I~11 AT
o H &L st B A¥9 Ax} o]de AxS Vo)
o} FARBHA PTU Fofo] o) g, #agk 9 AP S5
b, J 3229 I i I Hud 953 g%
tagS Uethlle 218 =39 3 7k 18 AT
9 & A5 TR stage I~11 AN ¥]L9 2
AP =T A Y=ol Y TH R el
$HH HSYYT 125 mg/kg FolTtolAe PTU thzxdol
3 o] = I AT TEE 4] Aol A
B3I UERR] gkeu, PTU {9 AJAl7] Fojzt
HSYYT 500 ¥ 250 mg/kg T & dx]s] A =31
om, 53] nghf FAst wro] system ¥3}, 1Y SOD
9 CAT &4 ol o3t Ho0p g3l Z71E A3 oA
SIHOBER 250 mg/kg oA+ HSYYTE 13 it |
o o5 PTU % A7 SAHSSAl == 447
o2 ARG Aoz wekEch FH o|de BVt §ab
sHA| LT4 Fowtolx= A3 1ol system®] 3o o3t
7] Zofje] ofskr} vrepytct,

ool 500 ¥ 250 mg/kgd HSYYTY AFFo=
PTU 4 7| 5ASAl 2HEE AS5Y A, A
A, 3 2 A S22 Tha AT S4E Fo 87
ozFog AABIEIL, PTU it 7| 5AsHEA] 28
= 23 FHaksE Wo] system®] #3F QA Fo £7F oE
HoR AAEIYonz, At Wl systeme ZFL 53
A7 5AsE 2 T A7 &4 oj$ fagt avs

Uehd Ao= TdiEy, 5% gEt 71d A7 3
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oF & Aoz wokdEr) sk HSYYT 125 mg/kg oo
Ae 9] e A7 sAEH 2 T A7) Fofjo] of
gt A m37F GERGR] ekgka, LT4 Fojof & A7)
5 As2 dA3] oA =Holou, 1E, PN L Rag
Z AA7|Y] &AL & ofstEE AoE WAL, 5
s

Shy] Ak} o] system®] @A o5l Yehyct

A=

=

BEWEH G BT F97} Propylthiouracil (PTU)Z 4
rat A7 5A-SE @ T 47| &4 vRe IF
Br7ksh7] $ste 500, 250 ¥ 125 mg/kg® EFHEBL
FEE (HSYYDZ PTU A Al 25312 657t &
st AF, A, AP, Rug 9 1% S g5 7
322 (TSH, Ts ¥ Ty &F EF 4 =22 5,
kst o] system@] ®SHE 7, g AP 2
gko] AW wWstel g4 Ak, FAATISA
|ZAZ AMEEA 9= LT4E 0.5 mg/kg 7 B9
t 23 v wgt Ay o3 e AES Aol

Mo to it

<[ ox &
T_Erz%né
[

ol

=
[

Ol

-

—_

PTU Sojgolie dxe A5 e, B4 53 5
A} me YA 9 Bae Sl s ¥9F F T T
o] 749t TSH ko] 271, &% = testosterone
% DHT §e] 249t FSH @) 271 23] g4}
ol system® o (H:0: &S $7F SOD W CAT
4 )7t dehgen], zAwelson AXE WA
W ZAZE) FAo] elg ulY) 47, Buek 933} 4
A 7e5e e 2ae £ue) 44 271, 18 3
Ao 9% 9 A4 AAE BRI stage I~1 BB
ulgo] 7, AYM E=pe] AT 3ol Ui,

2. HSYYT 500 2 250 mg/kg FojFolA Fof g8 o
AR PIU #¥ WA 24 (AIF #,
W S SV 8F F Tu, Tu &Y A4a% TSH

gFo] 71, @3 5 testosterone ¥ DHT o] Zra

o} FSH k9] 37k, A o ZAI2 Aol &3t v

o 27) € PTU §F A7) Foff (2, Ay 2 #

g FF A, 18] kst o] system®] Aol

13 95, Fug =9 3 Fh 13 AT 9

stage I~11 AN 8]&2] Za, AYM o] AR

b $15)7F A= At

e qT R

3. HSYYT 125 mg/kg B4 E PTU =<3 H|ast
o A7 sA8E 2 T A7) &4 digt fojgt

HSh= UERA] ekt

4, LT4 FoZNAE PTU 2 A7 A8 A3
oA Hort e, AYA 9 Bush = AN)e) &4
£ o8 BEYL, S5 e A Bl systeme)
A o8l ehg,

olAke] AxzE Hofl 500 ¥ 250 mg/kg? HSYYTE= 3
Absh who] system®] AL T3 A AES 9 T=
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