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Influence of Methyltestosterone on the Thyroid Gland
of the Medaka, Oryzias latipes

Kazuyoshi NisETRAWA*

Abstract

Adult males of the medaka, Oryzias latipes, were administered with methyl-
testosterone (MT, 100 ugf/g diet) daily for 30 days in October and November
under the natural light condition and a constant water temperature of 20°C.
After the treatment their thyroid glands were examined, in parallel with histology,
by measuring the total *I incorporation into the gland and by analysing the
proportion of organic iodine compounds in the gland on a thin-layer radiochromato-
gram.

The thyroid glands of MT-treated fish showed a higher histological activity,
in terms of the height of epithelial cells and the state of luminal colloid in the
thyroid follicles, in comparison with those of controls. Total 151 uptake in the
gland was, however, not significantly affected by the treatment. The radio-
chromatograms indicated that, in the thyroid gland of both MT-treated and
control fish, monoiodotyrosine (MIT) and diicdotyrosine (DIT) predominated in
amount but triiodothyronine (T,) and thyroxine (T,) occurred in trace. In
control fish, DIT took a larger proportion than MIT, but in MT-treated ones DIT
revealed a notable decrease together with a slight increase in radioactivity of
MIT. No significant difference was observed in the relative amounts of iodotyrosines
to iodothyronines between MT-treated and control fish. Thus, methyltesto-
sterone appears to act on the thyroid gland of the medaka not only to increase
its histological activity but also to influence a certain biosynthetic mechanism of
the thyroid hormone.
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BeeBaL, Bt a~-#2R0T, Z0FRBADEH ARSI va—~R7 : VBOE
RERREL, BEMERLEY ORRE~DEE2 B 12,

ARG B 12 - THAEARED S 18 & RO 2 8D - 12 ALiE R FKE F I E AR s &
PRBRENS BT NREAREMRC R s 2 B2 RT 2 L & bk, FHECEUSROMEE
2EA LN, F1HELDBE R I 1 BBRFENSWTERTE) R BB s & R RIBTRFTRER
AHOENICEATERHOELRT 5,

HEERE

AEBCIE, BAKETRELUIZAE S (v 2F N, Oryzias latipes) BERRFAZ BTz, 1975 4 10
BBk (15°C) » 56, B EBRHEA 11 B% 10/ KB L, =7v—v 202U, B
BRI, 20°C T 30 RIS L. COB, EBREhC, lgdlzh AFVFAPZAF v 100
pg BSUTREBERA <V » MHEESA, HRBCREEDO<V v FBREE LI,

MIPET OFH, THOSMEEE ¥ K¥ERE (15Ci/40ml/fish) N 24 BBV 1205, #FRO
18] P EeReBREL, MS-222 THBEL R - FEZREL, PRE2SCTED S L BEEMHEL
1o BRI OV TIRZDERR 130 Y SRS (GSL, FREE/MEE x100) 2k,

ERB2 S THEDGIR, Y2187 9L 2~ (Aloka, TDC-306) THEEHEEREL 1205, B
FE b 5 EEDFIRBROZNFNIC 0,19% pronase E ¥5¥K (phosphate buffer, pH 8,0) 0, 2ml % i
ATHEYD 2 74X, 37°C T 2HIOBRKBE 21T 12, BFKEHKTH, 10,000rpm T 30 53
BDOBELSEER TN Z DL 106 2EBIKR Merck, Silica gel G, E3 0,25mm) Z8fHL, HEEe
TF N x4 —ob: AN-NH,OH (7:2:1) TZETH 1.5 6/, JREEME 15cm TREZ 7-72,
BE% BEZPLEILTSCARF » 20 I 2Fo7205, 3+ 97 —-OEEYE, HbyAfots
v (Ty), PVa~F44u=r (T, va—~FFarl DIT), RFres/a—-FFasr MIT)
o e FYVCTEBAIY, ZORRy FDVY #5VREERL, dioxane R > FL —&Z— 10ml %
A, WL Fr—~v a2 v 257 4 (Beckman, LS 200-B) THREHEMZ RIEL, £ Bl-3~F
73 BROBEEDORER (F3— K7 T/ BO cpm/BARL 12 10p1 © cpm x100) 2R 12,

WL biT, 70 D6 EEDPRER LRI, 77 BTEEL, BRI 6p D57 424
FEUTFS57 4~V EDAR S Y o-2d oo @R iEl, MERSEAE L 17, BB
LR R EORER, FRERT CHEIRMME 2 H0 T, S#E&s s b 20 ELL OB TT -1,

i, ERBERHC, BARSREEL U T 10 B2 REfRICAEL 72,
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Table 1. Thyroid epithelial cell height and gonadosomatic
index (GSI) of control and methyltestosterone-treated
groups of the medaka, Oryzias latipes.

- | Thyroid epithelial
Group Lo. of fish = < height () GSI
Initial control ‘ )* 5.410.8 | 0.53+0.12
Control \ 1uw 1 4.9+1.0 | 0.790. 24
Methyltestosterone  11(5) | 9.0£1.6 | 0.880.27

Data represent the meandstandard deviation.
*Number of fish used for radiochromatographic analyses.

Fig. 1. Thyroid follicles of a control fish at the start of the experiment, showing low
histological activity. >x 500.

Fig. 2. Thyroid follicles of an initial control fish, indicating the follicular cells of an
atypical asepct. > 500.

Fig. 3. Thyroid follicles of a control fish at the end of the treatment. x 500.

Fig. 4. Thyroid follicles of a methyltestosterone-treated fish at the end of the treatment.

% 500.

SHREED F izl U THEZE ZIBE % A1 72 (Table 1) , R ORE I A QI EEALT 1@ L T
Y, Vﬂﬂ@ﬁwgimvr¢/u/mﬁ%¢5;of/b,ﬁW%W®:u4r®ﬁ¢m 5
itz Fig. 9, chb»s, MT AHIC L - THIRBOBERZEERI AL VA 5,

B OB YRARIG LY BI-T— kT 3 /BEOL
FURERD 11 DL O JAAICIE, AEZEFEL L, ZEMTAELER s o0 g 5, =
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Table 2. Ratios of four 13/1-labeled iodocompounds in
control and methyltestosterone-treated groups of the
medaka, Oryzias latipes.

Percentage of | Todotyrosines: . .
Group iodocompounds* | iodothyronines MIT : DIT Ty: T
Initial control 58.2+11.4 34.9+16.1 0.39=+0.29 0. 58=+0.31
Control 5.7+ 5.0 78.3+23.9 0.76£0. 14 0.51+0.24
Methyltestosterone 70.0+ 9.1 54, 9£26. 4 1. 80+0. 39 0. 45-:0. 10

Data express the mean-tstandard deviation.
*Sum radioactivity of MIT, DIT, T, and T,/total radioactivity x 100.
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Fig. 5. Total 131l uptake by the thyroid gland in methyltestosterone-treated (MT) and
control groups of the medaka. The values are plotted on longarithmic scales.

biz, FIREAICEKY 5 Bll-a~ F7 : JBOKTIE KHS% MIT & DIT 28,59, Ts & Tait &
DO TERNBEIGEZRL, (ORI, =8 TR TH -2 Fig. 6), UL, MIT 88X
DIT O#|&iicid, ZHETHG bEERND b, MIT/DIT Offit, WBK TREEIC B CaE
BRiGRHREEIC T B L b A R E AR D o 1208, HEHMRREESERI b 12, —F, MT
AUEBEE T3 WHHBRE & B MIT O b5 i#ime DIT OBHL »Th H, MIT/DIT Offiiz 1.8
& MIT>DIT Ot %KL 72 (Table 2 33 X OF Fig, 6),
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Initial control (:on Methyltestnstrone

Fig. 6. Effect of methyltestosterone on percentage distribution of !3I-labeled monoiodo-
tyrosine (MIT), diiodotyrosine (DIT), triiodothyronine (T,) and thyroxine (T,) in the
thyroid gland of the medaka. The vertical bars on each column indicate the standard
deviation of the mean.

FRBRIC & ) CEh BRb 3 nic B O &R, LHEBAESERC L, MT O, xE
CBOTKRKEZDLE5TH -7 (Table 2), BT, SCARF v onv b5 ads, NH
BRAAIS R CIZER 3 — FOY -2 BEEZECED S Nizd, MT UBE, fBETIRZOY—-27i%
AbDTENS -T2 Fig. Vo —F, I—FFus/a— ¥ 4n=rOficit, MT EEE: YR
BTREELEVED SN h 512 (Table 2),

BECHTIHR

GSI i3, AIRBRAARFICIZFIE 0.53 Th o123, MK THABEETIZF 0.79, MT QUHEFE T
0.88 XML T 1z (Table 1), UdpL, =& §ICOHERNICREFEROLTOBRED A FEHaHs
TFEEL TR Y, ZOMBEBIIEMNT» 517,

% ®

24 71 BURIR O S pRic A 1T, A L 8L LRENESI 2 AL, EIF RS
e L, FCBEORRRO LFERERBEDOZNICIL TRTHY, ZOBLIBTETH S,
X 51z, Takahashi and Iwasaki® X, FEIREID » & # TRABBRCERCATBRDO X7 0 4 FEREE
VEZTH>TVAHERZHLHILTEY, InsDOEER, EIFICSOTHOFRENBEDOZA LD
bEEHBENERY FTOREEAVECRBBT IO THIRERETRR TSI DE EA 5N
%, Matty® it Sparisoma squalidum T, BEM®VE L QBRI 2 SR FEACTERLL B85 %
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Fig. 7. Thin-layer radiochromatograms of pronase E hydroly tissue of
initial control (A), control (B), and methyltestosterone-treated groups (C) of the
medaka after a 24-hr immersion in radioiodine solution. Figures show the distribution
of radioactivity along the length of chromatograms. The position of the known
iodinated compounds, chromatogramed in parallel with the thyroid hydrolysates, is
indicated at the bottom of each figure. Arrow in A reveals the occurrence of the peak
of inorganic iodine. D, diiodotyrosine; M, monoiodotyrosine; O, origin; Ty, triiodo-
thyronine; T,, thyroxine.
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F 12 Singh?® i3 Mystus vittatus D EEBEE B LM TEES SiBEL - @ iE% LT B 9%
uptake % A T2HERD 5 ORI DT 2 B L TV 3,

BRI T b, BIAAREREE, K THEREE L b b - I EREa BRI EMEDS, MT Aug
BTRBEEL ER2A R, —F5, FURBRO 131 O uptake iTi I LA N2 o725, FRED
MIT & DIT D iz EHE S EMED iz, HHBETIE MIT<DIT Tdh 12038, MT s
BT MIT>DIT &6 »REERL 12, Thid MT REEEcIst) 5, MIT Qb 288 DIT
DEEE BhicXs B TH%, UL, Berg and Gorbmanl® i %> % o, Carassius auratus,
T, TSH e & b FURBREMA AL T MIT<DIT OBGEIIEEIL S E2HEL THh, T
72 Hanaoka et al, ' iZ = > & 3 4 =)V, Bufo bufo japonica, TERICE & 225 BFREERED -
FIZHEO, DIT 28T 5 L BT 3, BB, Ch3 TORETIIFRESVE L DESHREE
BE > TV APEIKE, MIT<DIT OEFEMSRINTE Y, SEO MT UBOERTIE, B
62/ HEERP RLIIR bbb oS, Bll-a—~ K7 : JEED H6i3 MITSDIT 722 h, Th
ETOREPSL TS L —ABEAELTET S L b BDIBENBLNIDITHE, COHERS
BIDKBRHZMAZEND 59, CORRKBL XX W DBEHIOLE 5 3bDTEED S &
LVAD, WIhitL Th, MT MED, FRER &V E L DESREBECH S »OEBE 52 T3
bDEEbR3,

ST TIRFDOXIRBE T, ABRMARIC B T — F2BPL, 2~ FOFRILO BEBeeH
F o THRTRERZRL 120, Th b ORI ERKIRLHREER:D B/ K b~ 5°C v S iBE
T5EDLEbNS, BRI CREI W ISR GG, TP PRSI O nER
RTEEUIBEEDL T Y, FREEETH 3,

Singh® 13BN T k% BBR L 72 Mystus vittatus T, HEfE+ A2 2 DSEEERE % (S 2 S5H
HEL T B, KFEDO 2L HDPE S A F A5 R P25 v BFREBICEERRAL 2 BREIE L
SHEDERTH S izl 2u,

= 3]

X EH (Oryzias latipes) HERRF%, 10 B 5 11 Jich iy, HRNEE 20°C T 30 BRISESL,
AFNF A R7Far (MT, 100pg/g fAEl) 2REOFEL, ZOPRBICEZ 2 8% B,
F 72 B 2 AT,

MT JLEEETix ORI ORI TE M BB LAZFRUI, UL, BIODE b ARRESRR
ERALNILE o1, FREBHNO ¥ll-a3~ k7 § 2 BOKEMNE MIT & DIT &9, Ts & Ty i3
WMERTH -1,

MIT & DIT Dhid, Tz MIT<DIT Th - 12538, MT @R Tt MIT>DIT & ¥ 4
Bz, FRIROD 2 ~ FOFHMIR, MT QIR I O B TR B TR BRI L NB T - 17,
X, MT BB TR a~FFas sk a~F44n v 0RGRRHBHCH~NEERZRIED LN
ZIIb’of:c

ULDHRED S, 2FAF X 27 ar RFRBIHL, BRABLOATZ, PREtLer
BRI L5 »ORBEEATHE bDEEbAS,

X ik
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