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WEZ v bBIUERBRIERES v MMoBlT
R IR R L ® > KA A
O. XMV 7PV P U HRFBES v MoBT 3
RURIR BV o RBHEE LR EEER TR

GICKFBRFE DRI (AT 50 S5
CEN A O

(IEFI604E 7 11 6 HZAF)

A bV TV b vy (streptozotocin, STZ) BEIKT v MzBUWT, 4 ¥ AU W REREES, FiE
TREB LUV 7 b AV (somatomedin, SM) BEEICE LIZTHEEMRI L. Y4 RAF—FHES v b
(16E 160~200g) 2 STZ % 50 mg/kg B#Ik L 0 &5 LERBERIES A A) > BEBI2LD 3
BzpU e, TBF; 40 BA7/keg B 1 H, I18E; 20 867 /kg 8 A, 18 40 87 /kg B H, 77T 5 B
Slr. MEEZ Yy M, ZR0.Iml ETHXEABS I A -7, 48, SREOHAIZEET, STZ &
E6EBICERL, MFHFRERLVEY (V1foxy [thyroxine, T,], 7V —% 1% (free
thyroxine, FT,], b Y 2 — F 41 u=>[triiodothyronine, T], V /S— A FJ S— F %4 0= > [reverse
triiodothyronine, rTs1), SM ¥, Mg, 1 A/ V7 25 4 74 > 2 Y > (immunoreactive insulin, IRI)
BEUVAL/ VT 27T 477 V% T (immunoreactive glucagon, IRG) ,KIEBES L UER, FOE
B, Zva—2A, Ty, AN7AFY—n# (sulfhydryl group, SH %) &8, B8IU T.50 3 — Fig
BEMWEL 2. [MIED SM EMWE, UMD H-# 3 ¥ > (thymidine) DER D AKEEIC & D EISEL 72,
HIEE, B YR VIEREL, BELRERTESSTED SN 1 HS v MZBW» Tk, §xTom
BRI L T RELIFO TSR I — FEMS L VFO 7L 2 -2, T, 8#MEF L T, mEE,
HoZEaaia BBt e Z0Rw oz o, O TR — FEERDETIR, YF4A14 b=
(dithiothreitol) ¥EAMZ T HEIE L b - 72, MMk OBI — 1 [EEWEIZE s, o SHE£S
BOBOLTwhof, Z0E3 % THREOREE, 122 ) L REELEINSED 2 Lok hakEL
7. SMEMIE, FERBRETIHRELLETLTED sy AVAN VSR PEMEETLEEL 227,
BELY, 4220 » RZREBGKE TABHORS L UFO THI — NEBEES X U SM O&5RET,
MR va—2kZEVD 8L, TORR, EHLHEREEESL &L T340 EEbh3,

Key words thyroxine, triiodothyronine, T,-5'-deiodinase, somatomedin,
diabetes mellitus.

BLERRRE = MR 1 R BRIRIE 4 & DB R BIRET WERICEET 2 I EBHON TV A, &5 28

T MED MY I—F Y14 w2 (triiodothyronine, BROFTHHEOBERE, T ORBICH - & HEE
T) OBEB LY v—2 } Y A-FH o=~ CERL Tuva 599,
(reverse triiodothyronine, rT,) @ L8430 51, BREOHA hbb o P> b o — L2 A

REREAFMOY 1 043 > (thyroxine, T,) {3 TA YR YRR REDE &, BRBEALE RS

Abbreviations: DTNB, 5,5"-dithiobis-12-nitrobenzoic acid; DTT, dithiothreitol ; EDTA,
ethylenediamine tetraacetate ; FCS, fetal calf serum; FT,, free thyroxine; GH, growth
hormone ; *H-TdR, °H-thymidine deoxyribose: IRG, immunoreactive glucagon ; IRI,
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BELZELTILRTTCRESNLTOE RO, 20D
FEBFC OV TRERZTHOEALE W, 4 XA Y >,
FIRBRERLVE ViZ L bIRRAEB I r b2 RV T
ThHY, DNERTREERFRETEBIE4 R ¥R
BRES X URRBRRVE VEBERORE G, S50
EEXEEEL LTHobNTL 3080719, 2 DIFE
BT MR, EAeNRW, FITER
BIRRAE S TEAl L LTHIOA TR YR LT
kY b ¥ v (streptozotocin, STZ, ¥ 7' <#t) Z4h3E
Fv bMZREL, BRET Y b E2ERL, B2bD W
A2 YA VHREKET TORE, FROH
o, KBEES L UVEER, mMhRRERSLVECBE,
B33 T,— TAOB I — FiEME, @Y = b2
Y EM (somatomedin activity, SM) DWW TH
sEmzi,

HEE & UHEK
I.® B

£%# 638, HK32~34cm, KE 160~200g O
V4 AY—RET v Mz, KEERKTEREL /2 STZ
BE (BE 10mg/ml) %, T—7 VKRBT T, #ED
720 50 mg/kg BERE D 1 @E#7E L1, REGE2
bo THRRRELZRERLLDL, STZHESHE X
D 3FICHLIT, F7¥E/aryR—Fr+ VTR
4 > AV ¥ (porcine monocomponent lente insulin,
R, Fre—2r) BTEshck ) 58HEDOA YR
VTR EHA L, 1B BE kg HiD 0
A 1@, 113, AE kg H7c b 20 Bfr/HER, HIF,
HE kg b ) 40BA/HERE Lz, WEEES v b
WIRER0.ImI R TEHEHERB B>/

STZ 88Xtk 6 B E I, 8RfEDHMAR T — 7 )V ERE:
T T ARk L 0 RMEB B L CRBRE 2L 72,
BROA YA VEHNE TBETIRBRET 7 B, 118,
HIEETIE 24 BEREIRTIZ (T - 72,

Az, frflato T, 2 — FEEEEYEOFE
PRET 500, 200 g ARORBMET v P ERAVT,
STZ 50 mg/ke BERA ¥ R Y VHF 2 U ICHERBR
HTCT2EMEE L7y + &, 4BRYBRETT
FELIS Y P RERILL,

.5 &

1. %8, BROWAE

STZHREHBIUA >R ) »HEFEREHBEE 1 E,

I—FVERET THRES L UFK (B OEER)

i5h

FRIEL .

2. KEEBEBIUEROHIE

HEL/-KBE2ERT 3 ARER, TELLER
BFrEEL, 1180CORMBT 30 sHERGER s ¢,
0B, BEBIUVEBERRAEL .

3. M FRAR S L E BB D RIE

TFAERMSDOFIRBRNVE VBER, U444
J 7 %4 (radioimmunoassay, RIA) I2 & D E& L1,
Tk, Ar=a—r T, Fy b (BRI -0,
HE), Tai3, BT,V 7+ v b CEW, EFE), (T,
i, rTexy b (¥4 78y b, R, #EEY 4o
% v v (free thyroxine, FT) &, 73V w7 A7)~
T. v b (7w v 288, EE 2ERLEELE,

4. [MPE, MBEEH, MFOERES >R VEES
KT T BEEDRIE

Mg, 0-FaA Yrh vEEY, NEEHR
Lowry'9& %V THIEL 72,

HEE - > A VU > (free immunoreactive insulin, 7
U —IRDX, 25% RV =F 1L 7)) 23— ViRKRRER
mEinz, & <EAEL 2,000 rpm 10 AREELLEE
BHROA A VBEY ZHERRIARLZ L VR
v ORBE] Fv b CGRW, R 2RVTERLL,
2 V> (immunoreactive glucagon, IRG) &7
HTYFy ME—](E—=FIFTAY =7, EX)
FRVERLL.

5. FEBERO 7 v a—A&E, BASE, BLU
WAL T84 F ) —)LE (total sulfhydryl groups, T-
SH) &8

FHU7-F2E5120.1M Y EREER (pHT.0)
TEREE L0, RUEEREAVT20%EEY
>o— b RVESL, 2,000 rpm 4°C10 SRELL, 20
FEERVWTFOSVva—2gBRAE L, BB,
BOLLEBCEED 255%K) = F L 7Y a—-VER
BNz, L {B&L?=HE, 2,000 rpm 10 fHEELL,
FOL@hO sV —2E&RE, 0- b A IV RTE
ErALCTHEL, EBERETHIELL.

FoEaagid, 208FAEr—F xR,
Lowry'®#: THIE L 7.

FFoT-SH&EWE, 5577 4 EA= buryY
4w 77y R (55-dithiobis-12-nitrobenzoic acid
DTNB, # ) x> ¥ Lit) O SHEDRILIRIGEHS
Sedlak &1MOEHEIC X o7z, 20%FrEY A 100
ul &, 0.2M EDTA 285 Y v EREEW 1.5ml, T

immunoreactive insulin; MEM, minimal essential medium ; PBS, phosphate buffer saline ;
RIA, radioimmunoassay ; rTs, reverse triiodothyronine ; SH, sulfhydryl group ; SM, somato-
medin ; STZ, streptozotocin; T,, thyroxine ; T-SH, total-sulfhydryl groups.
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5 )= izHEREL 72 0.01M DTNB ¥# 100 41 % 15
mio# 7 ARBRERTRAL, &5icxy /—18.3
ml2ix T ARE UIREERING 30 SMKEL 20
%, 3,000 rpm 5 ZHRIE.L L7, Z0FOL EED 412
micBFARAELZREL, 121D T-SH OBk
E13,100 »SEEIC X DHEBFO TSHEES S &
Hiz,
6. YFAAVA b—NEMETBOF T50 =3 —
FiEMS L OO T,8208E
1) ¥#4 AL 4 b — (DL-Dithiothreitol, DTT,
v/ <r) WIETOFO T8 2 — P S0 fIE
Frifgg o T,5° 8 2 — RiEM %, Chopra!®d Hikiz
fE-THIE L, BB, 3TCOERMICEHEL /-3
Rz, 20%HFREY A — MELEES00 4], 0.1M
) VBB 500 u] B & TN 10 pg/ml - ¥ L 72 L-
T, (L-thyroxine sodium salt, pentahydrate, F1¥¢#t
) W 100 1l 2I0Z, 60 R4 v F 2 x— KL,
{vFax— bRABKFB L UKRTEZ, RBELVE
EH0.2ml FRERL, K¥ 99.5% =% /—n0.4ml %
mz, 2,000 rpm 10 2REHEL L IcD B, EBEFO Te%
CHERIATHEL, ZEH1mg H720 D 60 S0
TR (ng/FfH/mg BH) 25TEW LR T2,
BLEEOERESEIZDW T, Lowry iz X D fIE
L.
2) DTT¥HIMC & 287 T,5863 — RiEROBIE
1) &k Chopral® D AR & % in vitro DRIT,
DTT ZEER T 40 nM B L 72 4 D % 50 w1l W0
L, EH 1mg H7: D D 60 FD T4 % &7z,
3) Fo T, &E20HE
1) O TS E — P EEHERO A > % 2_— B
HAIOBEA 1mg 5720 D T 8% 4> THO T, 58
Ll
T.WERBT v N, HUERS v OFFEBERD T,5
2 — FEEREME OTFE I D0 TORE
WENEEZ o b, BERIEZ v b, SRS v b & DS
LD REY 2= Mg EERO T8 3 — 1 iE
%, 6. LT Chopra O HETHEL:H L, B
DEDOFMEF D T,5Bi3— FEREAEDEDE
BERRT 5B TR —DES v MTO L E 3
i ENET Y b, BRI b, BRIy L OLE
PR LHRAED T.58 s — NEEEREIEL, ImH
WROBH% 572,
8. M#EHD SMEROHIE
SMIEME, $#7 o MRMF@lEo H-7 3 v >
(*H-thymidine deoxyribose, *H-TdR) HtY = &8¢
mﬁ“%ﬁéﬁi%"?—"ﬂ’ﬂﬁ?ﬁﬁﬁﬂﬁbf:. BEZ v MR
SO MR %, 10% v BRIRITE (Fetal calf

serum, FCS, Gibco Labo ¥, KE) %i0z /4 —2
VWIZRN Iyt ryyLigih (Eagles Minimal
Essential Medium, MEM, H/KSIEE) ©, 5 %Ry
ABETOA v Fa—5 —HTHEEL, 4BLTE
TeARME SR R R L TR W, MBS T S5 R
2 75cm? (No.25110, I—=> 2%, KE)icar 7
IYMIEBLZA~SROT v MMM L 5T
B EzRELMEREE LY > BREFELRKX (Phos-
phate Buffer Saline, PBS, Dulbbeco PBS(—), Hzk#l
) T 1E®RKEE, 0.02%EDTA, 0.02% ) Fv v

(Tripsin, Difco Labo, kE) %#%&tr PBS T 37°C 3
AEERERERY T 4 > LEDB, 10%FCS 25
& MEM THBfE % 1 EIeMtk 2 & no i Eimea =,
R T 1 &2 (No3001, 77 avit, kE) i
I X188/ 7 1 v 2 &% 5 & 3 3% L. 10%FCS
ZMA 7 MEM T 24 B§RIsE%4%, 48 B MEM %548
KTAI =Ry vaviEhiFhns, 10%HRINE S
MZ7: MEMI2TC& 5 ISEFRIEE L. 2% 2
B 1 Ci*H-TdR (NET-027A, NEN #, *E) ¥
MU THEEE, 0.02%EDTA& MY 7y VI CHlfE %
BHES¥ S IA%4 707 4 V5 — (Whatman LTd.,
FE) BWCEIR L7z, 7408 —%8B%, 11O M
x>z DPO (2,5-Diphenyloxazole, FI3#3%) 4 g,
POPOP (Bis [2-(5-phenyloxazolyl)] -benzen, FI3it
¥) S0mg2ELy >y FLr—yariEsml CHBERER
¥, WIEY Y Fr—varhyry— i TN
DAFEN/H-TAR OBEHEE 2 BE L 72, SR
Z v~ OIIE 2 HRIE & USSR O *H-TdR
DEDZHE1I0ELTHSbLT,

9. RIERBEOHET I

PHEOEEERER tREEL AV, LRE5 %L

TEzb-oTHEEHELL,

151 i

1. 8K, fEOE

LR, N b, MBCHLUER, BEE(],
p<0.001: II, p<0.0D), 1B4RE (I, &b p<
0.001) Thot, NMEIRI Y bo—LEBEEENY
Mmootz (®1, #£1),

2. RIREREB L UESR

RERERB L UERCELTY, REIZ, 18, I
B, 2 bo—LIBLEBICEL (I, p<0.001 ;
II, p<0.01), BEEEN-72(1, p<0.001; II,
p<0.02) 2%, MFELMBEDOMICIZERZ» -7 (B
1).

3. MIHHRER R L€ R

I BT, T,2.2+0.3 £g/dl(p<0.01), FT,1.3+
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0.4ng/dl (p<0.01), T,44=% 3 ng/dl (p<0.02),
rT;1.8+1.0ng/dl (p<0.001) & T ~RTXE(T,5.2+
1.2 ug/dl, FT,2.9%40.6ng/dl, T;54+ 4 ng/dl, rT,
8.2+0.3ng/dl) X D{EwLS, TR T, TREE
L, MEETIX, rTsid 5.7+£0.5ng/dl (p<0.001) &
By, hlshg, SMEeZRaso7 (B2).

4. I¥E, MEEH, 7Y —IR], IRGEE

SO (fBE{E 209+13 mg/dl, 7Y —IR143.8+8.0
wu/ml, IRG 118+15 pg/ml) iz L, I BZ B LTI,
0% 61155, 7 ) —IRI114.0%1.5, IRG 253+41 &,

i

BEL (p<0.001) AEIEE, &1 >R VME, g7
N I IERR L, IEETE, MAEHED & 582+64
HEE L DAEE (p<0.001) &<, MIFETE, Mg,
7V —IRI{E: bR EF 2h o7 (R2),

5. Fo T, &8, 7Vva—A&E, EREE, T-SH
&8

18T, T.&8 84+28ng/mg prot, 7V a—3
&85+ 3mg/g wet weight & X (T,;& 8 163+
34, FNMa—AEE 20+ 3) KHLER (p<0.00)
g, 11, MR, WL o7 Edkh ot

weight length

400 (cm) .
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Weeks after STZ injection

Fig. 1.

Body weight gain and head-tail tip length of diabetic rats.

Diabetes mellitus

was induced by an intravenous injection of 50 mg/STZ/kg. Diabetic rats were
divided into 3 groups based on the insulin doses. Group I (A&, n=5), 40 u/kg once
a week ; group II (®, n=5), 20 u/kg/day every day ; group Ill (®, n=5), 40 u/kg/

day every day, for 5 weeks.

Control rats (O, n=5) injected 0.1 m! saline daily.

Body weight gain and head-tail tip length were measured weekly under ether

anesthesia.

Table 1. Body weight, head-tail tip length, weight of femur and length of femur in diabetic

(1, I, OI) rats o
Experimental No. of Body weight Head-tail tip Weight of Length of
group rats (2) length (cm) femur (mg) femur (cm)
Group I 5 242.9425.5** 36.611.66%* 37541 3.2£0.1%
Group II 5 310.7%20.9* 36.5+0.87* 460+29* 3.440.17
Group I 5 356.4+14.9 40.5+0.87 49624 3.6%0.1
Control 5 378.5+30.6 41.6+1.13 530+ 64 3.7%£0.2

Value are expressed in mean=SD. *** p<0.001; ** p<0.01; p<0.02 s control. STZ-induced dia-
betic rats were divided into 3 groups based on the replacement doses of insulin; I, 40u/kg/day once 2
week : II, 20u/kg/day daily and III, 40u/kg/day daily for 5 weeks period. Saline treated rats served as

control.
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BREES S U T-SH SRICBIL Tiz, BREEEL I
BT, o7 BN, (K3),

6. DTT @A O T.50 3 — P iEk

DTT MG, O T.EAEIE, 1E 44+19ng/BS
B/mg BEALEFHETLTE D, X 256146 Oy
6401 DFEHELHRET, HEIC (p<0.001) &
ot A AU VEFREEBINS 211, BT,
165428, 203+43 & T,EABEWL B LEZ R n
halz,

2mM @ DTT WRIMED T EAE S, X8 491+£43
ng/Rfl/mg BEWK L T, 1BE89+27 L HEIC (p<
0.00D) ETLTHD, IEE331+96, HIFES520+65 &
gD, MECEEEE L, o7 (4),

Taug/di FTaag/di
30 1 s
pEt
20 4 ‘f“ 1_01 } ax
I 0O I 0o
T3ﬂﬂ/l“ rTSnn/dI
8.0
4.0
251 2,04 { «-%*
1 0 m 1 0o

Fig.2. Serum thyroid hormone (T, T, FT, and
r'Ty) concentrations of diabetic (I, II, 1) rats,
Each value represents the mean®SD of 5 rats,
Hatched regions represent the values of control
group. ***, p<0.001; **, p<0.01; * p<0.02 vs
control.

7. DTS S — NSNS EOEEIC D »
T

HZy MFREY A— b L ORAHOB I — RSk
W, NBEHEOMES »  152.3+30.3 ng/REH/mg B
WL, WERZ v b 58.0+18.3 (p<0.001), HL&k
7w b 115.6%16.0 (p<0.05) L{E<, BAK, =i
22 Y, 13 - FEEMEOFEERIEEN - 7 (F
5).

8. My~ AyriEh

T#Ti, 0.345+0.158 r HEIC (p<0.001) 12/E
<, IS 0.607+£0.079 (p<0.01) L{EM o7, INEE
DHE, BREY, MBELEEZELZRELES v b b
0.729+0.097 & NHER (1.0040.21) & D b {E o7
(p<0.02) (E6).

total-SH protein
mM mg
{o, Mt
wet Wi
2.0 200
1.0 1004
(5 (B (51} {<®)
cIom cI oIm
plucase T3
mg ag
T wetWt g prot, FI._ T
L]
o
20 100 ¢
L4
10 3 50
c I O c 1 O

Fig.3. Hepatic contents of total-SH groups,
protein, glucose and T, in diabetic (I, II, IH)

rats. Vertical bars indicate SD. Number in
parenthesis ; number of rats. ***, p<0.001 us
control.

Table 2. Serum free IRI, IRG, blood glucose and serum protein of diabetic (I, I 1) rats

M No. of 1 Free IRI IRG Glucose Protein

group rats ‘ (U/mD) (pg/ml) (mg/dl) (g/dl)
Group [ 5 14,0+ 1 5% 253417 611+ 55%* 6.9%t1.2
Group 1I 5 31.4%7.3 11427 582 64* 7.0£0.2
Group I 5 68.7129.7 59+ 15 297+129 6.710.2
Control 5 43.8£8.0 118+15 20913 6.71£0.3

Values are expressed in mean+SD. **

foot note of Table 1.

* p<0.001 o5 control value. As for the group I-III, See the



702 it}

] =

ETJERBETHONS X 3 VIR HEHMEDOEEE
BOETT2E, y1uoFyryRECELERB

L withoutDTT
500 withDTT

] ;

400

200 4

.
.

ﬁ% /
Control

(n=5 ) (n=5 ) (nz5 ) (n=5)

Generated T3 ng/h/ mg-protein

Fig. 4. Hepatic T,-5-deiodinase activity of
diabetic rats. Open columns indicate values
without addition of DTT. Hatched columns
indicate those with the addition of 2mM DTT.
Vertical bars indicate SD. ***, p<0.001 ovs
control.

3000 __
[ setere mixture
after mixture

008

%

Generated T3 (ng/ h/mg protein)

xR

L_li5) (s) (5) "
starvation male

contral oM

female

Fig.5. Changes of hepatic T,-5-deiodinase activi-
ty in female diabetic and starved rats before and
after an equal mixture with male rat liver
homogenate. Open columns indicate values
before mixture; hatched columns, those after
mixture ; vertical bars, SD; ***, p<0.001; **,
p<0.02 vs control.

299, BRRIC & DA VAU Y ARRER, Mgy
BHRAREL &L, 2Ok HERIREE Aty
A uFy rRBICELEZ ERT I ERESTRsA
%, BRRENIC LIS >~ b o — VR RERC, Dy
BALE BENELTEI LN, TTRASATL
3710,

4E, STZI2&k D RERINCIERL 2 BR%ES v b
T, SR LV HEWREMO A v R ) v
BTV, FERFIRED, 4 oxy o RECE iy
wEE, o T.50a— FiEE2d LR LE, &
72, ZOROBRERABTES L ORRICOVTY, K
L.

WERRZ v b TEE, ELLEME, B122)y
MEZRL, 1 YAV Y FTRRESRLEL g
5NBT Y b THBH, T, Ts 1Ty, FT,7RT0ONR
HERER AV E VBEMETLTEBY, »OFRBIs
FAFD T,503 — FiEE L FHICETLTWE, &
7z, ZOEHIET X, SH ERIEATH 2 DTT Hhe
THEELE» o7, 4 YA Y YRR REMEE:
I, MEETIRA A VR E &S ICmHARERERR
EUMERIERLL, FIoB8i02 T8 — FiEk
BIEL. 4 A YRRIREBIZ BT 283 — FER
DETEZ 2L THFEBPORSHEE B IcREL
<, DTTHMETHIEROEENED shAxw
Zr &, THBI - FEREAZEHEORY »RR

p<0001 =
pe002 — |
10
>
=
2 P<0a00!
o l
<
< I
® I
£
o 05f
]
E
S
(7]

1 I m control

Fig.6. Serum somatomedin activity of diabetic
(I, II, M) rats. Somatomedin activity was
measured by rat fibroblast *H-TdR uptake. The
mean value of somatomedin activity from
control group was arbitrarily defined as 1.0,
Vertical bars indicate SD.




BEPRIG Z v b O BIRER R L & BB E (1) 703

chBIEMNELSNS, 7, FKREED T,5M
- FEUHEEMEOEREC DV TREENTH -
. Gavin 504, RBICHERBIRET To T.505
- FEEOETCOWTHRIIL TV 223, FEEAR
SSHEDSZEBEBRLAZVELTWE, gha
2V v HEFEEAE, TOMI — FISHIEEE Tk
BRLERHB LD, SEOER» o RB NS
YRBCESREOBREORARSETLTL A Z &
PEBLTVS, ZOMIC, F YR efia— N E
FEARCHETAME L LT, HIEIRED 5 » b iz,
Ina—AERELE UL, o T,582 — RiEk
DEEIZIE, BEROBEEZ R, 1>2Yy, 71
By DBERBFEALE LD, T — FEBEEY
RIS L TWA I EMNEESN T B2, & -1
MR ERVCERTIE, FREB L IR BL
T, AYAV Y, I a—ANEERRREI LTS
BEREES Y, KRB0 T,» T — FEEE2TES
BHIEDBEBEN TS ML rRAY
B, RIS B B RV E V&R B L OFFHIENO T,
ST I - FEBEEENL, ¥4 0 x> o RBIEn
baTwd WD SN, A AV RIS,
HATH TRESEAE T €, THEL YD TSH
FBEETEL2 I WMESNTVSED, 2Dk
LA YAU 2, HRTEH-TEE-FRRRSE LU
A B F Y v RBOTRTOL AT, BRE K
VECYRBIIHEEE 2 T2 rEI NS,

SEHOBMETH, Ty T, L FEEEER L.
BREEEC, ROMIC T, 2%5 L T,0oRHEE %
H~7z Pittman &2 Q& TIHBRMIRE T, T.E4
BFEEb T D2V 7 ANEFT T2 2 & 24
BWLTY2, SEOBRNTITOETFTLHED 52
LD, REIMD 1 > 20 O RIEREET I Ty— rTen
DTSRI - FEELET 2 &7 LMBrTHHET
LIAREMEDSE 2 B,

ERIERK TR, WYV R Y v lBEsasn
Lok, BV vy rEEe (Mauriaque’s Syndrome)
TN L3 cBERE S~ 1L T2 530 [fiif o
s PE—LAREEE, KL E S (Growth Hormone,
CHYZHBE, »2>TIHEL T B 2 s b RD ST
BOW®I b o— VR RO BRERET CI, 5
2 EBNE (Laron type dwarfism) & o412 &
5&,ﬁW&GHﬁﬁE75u@mmb6f,@%§
BERLT BIREE L 72 - T 299 BEERIIZ 1, PERR
ﬁ%%TT®V7bXVVEﬁKOwTM,EQ@W
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Peripheral Thyroxine Metabolism of Young Rats and Experimental Diabetic Rats (E)
Impairment of Peripheral Thyroxine Metabolism and Somatomedin Production in Streptozoto-
cin-induced Diabetic Rats  Kyoko Nishiwaki, Department of Pediatrics, School of Medicine,
Kanazawa University, Kanazawa 920 — J.Juzen Med. Soc., 94, 697 —706 (1985)
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Abstract
Effect of insulin deficiency on peripheral thyroxine (T4) metabolism and somatomadin (SM)
production were examined in streptozotocin (STZ)-treated rats. Overt diabetes mellitus was
induced in male Wistar rats (160-200g) by an intravenous injection of 50mg/kg STZ. After the
induction, they were divided into 3 groups for the replacement dose of insulin; I, 40u/kg/day
one a week; I, 20u/kg/day daily; and II, 40u/kg/day daily, for 5 weeks. Saline-treated rats
served as controls. Body weight gain and head-tail tip length were measured weekly. At 6th
week after the STZ injection, rats were sacrificed and serm thyroid hormone levels (T4, free-T4,
triiodothyronine [T3] and reverse T3, ) SM activity, blood glucose, immunoreactive insulin (IRI)
and glucagon (IRG), lengh and weight of femoral bone, hepatic contents of protein, glucose, T3
and sulfhydryl groups, and T4-5’-deiodinase activity were determined. Serm SM activity was
estimated by fibroblast 3H-thymidine uptake. Impairment of growth was observed in severe
hyperglycemic and hypoinsuiinemic diabetic rats. Serm thyroid hormone levels, hepatic T4-5-
deiodonase activity, glucose and T3 contents were also significantly reduced in growth retarded
diabetic rats. Reduced T4-5’-deiodinase activity was not recovered by the addition of dithio-
threitol. Neither the tissue-derived inhibitory factor T4-5’-deiodinase nor the decrease in hepatic
sulfhydryl groups content was observed. All of these abnormalities in T4 metabolism were
normalized by increasing doses of insulin. SM activity was also extremely low in diabetic state,
but was not restored by the increment of insulin doses. In brief, insulin deficiency produces the
severe alteration in peripheral T4 metabolism, the decrease in synthesis of hepatic-T4-5"-
deiodinase and SM, and the intracellular deprivation of glucose. It is suggested that all these
changes result in a marked retardation of growth.




