Neural Regulation in Acute Changes of Thyroid
Hormone Secretions under Various Fuel Supplies
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EEAND =2 F - JHERENCK T 2 FRE s v £ v
DUWIEE | BERARERIC X % - WRE

GRAFEFHAREERE (EE  HEFEE )
B OF EFEE

HeD=F N F—HEREBCECTERBALVE VBENE(LTIZ EATEINTVWS, P11, Z0ORLEY
BREABICHFRFZEMEIOEBEREOI S IZEE LTV A2 5 dil, BEHIUTOERYT 7. FEEEHY
BrRAGHETT (superior cervical ganglionectomy, SCGX) #& SCGX DRAEM MM AR L, MBUBERLU T 3IBO =51
FBH - FWHE LR (n=18 /X 20). BRI, UTORTH-7%. 1) BHEE S L — T T, BE, BKHERTF
[Méf 7/ =2 — ARE (plasma glucose, PG), ~< 7 Uy &, mrEBisimeE, ek RBRBR L £ VBE, [
R=RA 2V F—FyAe=vgk], BICOFEFRE+RLEY Y1 =% v (free thyroxine, Ty, ¥4 =& v
(thyroxine, T4), # + U = — ¥4 = = (free trilodothyronine, fTs) ¥ LU F U = — K44 == v (triiodothyronine, Ty)] &
BCRAFERTERER M o7, 2) 18MOME 7/ v — 7Tk, b TRERAE VBER, B, BaEas -
CHLEBCEETH 1. T LT, SCGX HOBESR L UM ERE AL £ VIBEIR, BEMBCL LEBEETH- -
(p<0.005). —J5, MEMHT, REETFITEEZ S -7, 3) 18RHOBAERIEE EHVTrra— 2 25g/ke « 1
B »FECTHE L 3RMEEE L7 (3 hr after post-fasting glucose repletion, PFGR-3) 7L — 7 TiZ, SCGX BcuimA
T, i BIV TWREREE /A~ LABRKELBETH -7z (p<0.005). —F, BERETIIEEEIT/h -7,
¥7z SCCX i T, T, (Te B IV T BERGFNBCHE LEBLEE CH 7. B, FR B CRERFIzIZE
BERE» o7z, 4) PFGRI KO MAFFREEAAL Y - LR LA L 2BERVE L OMICIE, SCCX BIr B CHE
DIEDHER (p<0.001) 3% », BFMBFTIXEREDOADHBRT (p<0.001) Bbovz. §5) I, FEMT, EET» MTRLT
SCG b DOFRBRA~NDEOUBRER L, V-~ Fo 7S Mk r BV CRRBONE 2 AEBEE L. 186EOKAe
Brera—2 (25g/ke - hE) REBERCEE TS L KBRS, BERSEBHIIBERO 2 EHML, PRIEnTEIZ60% 1
WP L. 2wk, FRRERICR 7V a e 7 2 ~\FET B 2 Lalvbh T B2, SEMRITIE O R OB,
BAD=FNF-—HRTOFREA L2 VEEFBHCHEET A0 EL LR L. REMEITHEA TM RIS (hepatic
vagotomy, HVX) B & HVX ORFMBETHELZFEL, EUBERLUTOABO =3 L ¥ —BMi /L — FIC LT
(n=16). RILUTOETH-7%. 1) BHERI/ V- 7 TRARL LHE, BERT, BIOMAFARREREALE VBB
ARER M 51z, 2) 18RHOHER 7V — S TIRAFHC MR REREALE VBER, BHER/ V- TR LB EME
Th-te. T LT HVX BOGER L OMF 1Ty, TIREZGBTRBECLL, ABCEETH 7. —F, ARETHEERTK
REBERILh o, 3) IBRMOBARBICT EHEVCrra—2 25g/kg- hE) » FHICTHEE L, 35HEE
(PFGR-3), 5#fl#EiE (5 hr after post-fasting glucose repletion, PFGR-5) L7zij# /v — 7" Tit, HVX BEDERE AL = v
BREMRARCHELERCAESKEETH . —F, BERBEOTREA LT VEBECREEER th 1. THiC,
PFGR-3 % £ U8 PFGR5 {RIETIZ, HVX BORRME AL = v BERBTMIICHL, BRICAE EETH, BHET2
AHMTARRL S o7, DEDRRI ), BA0RUO =2 ¥~ T CORREE V£ v IREETICIT, MEN% T
BT L, WEMEFMAL O RO AT & R R O T 5 2 L AR S h.

Key words thyroid sympathetic nerve, hepatic vagal nerve, post-fasting oral glucose
repletion, thyroid sympathetic impulses, thyroid blood flow

HRBAAVE 50, BRIBHA M AL E ~ (thyroid ChHsd. Tichh, FRBCRIERRTFEOEERTFAER
stimulating hormone, TSH) & FDOHK T HMRE, mb = — L, TN EV/GWEFTRTAZ LICICA.
FEBEW X 5 BEEFL (autoregulation), #AKE L LI L 5 —%., FRERHNVE Y, H1 wd v (thyroxine, Ty & MV
BERT, SLEFREOCBERMFIC I DI, KEOHET 2 — N4 4 == (triiodothyronine, Ts), O firRiE 3 B4k

PR S AEILALTEZRA, SFR5EI12A13AFHE

Abbreviations: BW, body weight; DMV, dorsal motor vagal nucleus; fT, free T,; fT, free T,; Ht,
hematocrit ; HVX, hepatic vagotomy; LHA, lateral hypothalamic area : NEFA, nonesterified fatty acids;
NPY, neuropeptide Y ; NTI, nonthyroidal illness; NTS, nucleus tractus solitarius ; PFGR, post-fasting glucose
repletion ; PG, plasma glucose ; PHI, peptide histidine isoleucine ; RIA, radioimmunoassay ; r'Ts, reverse Ts;
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PHDOHWDHRILHT, BRIRAVEVERSED [V1 2%y
w4 7 =7 U v (thyroxine-binding globulin, TBG) & 41 =
o VES T VTN T I v (thyroxine-binding prealbumin,
TBPA) OIIHFEE, BiUothb e T, T: L OKERE, &
BHSA, B2 — P IO0ER= — FERH, LE0oBRFKR
IhEEEhE. ThORFIEHTIRENRFEL LT,

mREREAVE VEBEREYERXT S, ERREBER
(nonthyroidal illness, NTI) 3% % . NTI w8\ Cikm T,
BEET (E TJEER) 2RTIERE0H, THLREBIIS
Lire TORESEAT 5. NTLIX, A8, MmiE, ENEE,
B, EXRE LA AN, AEMCEVIRILE L
TRREBCEOh A OFRRERVEY - VXALEEH
NTIEDFRIZE#HT 5. £LT, 2D NTIEICA L AHE
R, FREOBRMEROTHRECEL TIE &
EnTeue.

AT X D BEEEYRCTAL, 1) TIOEEESFWOE
T, 2) Ty T DRH#ER K (metabolic clearance rate,
MCR) D{ET, 3) Bkt r e vE4EE (TBG BT
TBPA) DR DA bFThb AN EVOKERXEET S
WE (EEEISIE ¥ 72 JET5ER) DN, 4) 5Bl — FEE
EEMEOETI LS Toab TinOBHROB LV A2 -
Va—F44m=v (reverse Ty, 1Ty O 5-Bi = — FRIGDE
F, triomh TETFE Ty EERELS. b, THE
th—ERIBR T, M TSH VRADOAREF B &, R
R ER IS B R v £ v EBER L £ v (thyrotropin releasing
hormone, TRH) =534 % TSH RIGWMETT5Z L bAbh T
WA BHEKEVGOR, B IaMF T LU T BE
12, BlEFT I 2 — A B (post-fasting glucose reple-
tion, PFGR) %475 L RIEShBZ L THA. LML IZORILE
12, PFGR #MEBIRE TL27e B RBNC /e Eh it 0 2501,
Fdbhs.

T, FREBCIIEESRREOWERME (VL7 FLrr ) v
R, TeFra Y vR, AFF PR AGHL, HEFHIN
bR R I B LCEET A Z LR Tw
B9 T L) v RGHES, LIRREN Bk O3 R
BT H H, BRIE O M D & 7s 53 VI R I
bhoTWAYN, 7esia) vREHT, REMED EHEE
s X VTR (REmRdsk) & L CRIREABIIREE
LHRBERCEET A, TF VEERHIZ, 74T P
FYVRLETEFLI Y VROWTHOMRIZLEET S, /
AT P LY v RiEHIZIZ= 2 — 227 F ¥ Y (neuropeptide
Y, NPY), _F+ FeRF v A1 Y rA v (peptide histidine
isoleucine, PHI) 28, 7 5L 2 U v REHECIZIEER NS
~ ' | (vasoactive intestinal peptide, VIP) 2%, F—KHHE %
Haz iz 7 A & v A P (substance P), v b= VB RFHE
~~F I} (calcitonin gene related peptide, CGRP) #%, HF&ET
BT ERMBR TV A,

RO BRI B EAE S EER RS ST HEOR
BT hfTbhTEk. Lhl, ThHbD/ERMLI
DPFELH—FEORBMAE STy, Al FIRERT RS

ZowTit, ERTRMELERFMT 5 L, FRFEERR
Ibho T e, BEMERTO 2 51 FERS, FIRIRME
BEOFA™, " EHEREL SO FRESIRME T &Y 2
Rohs. PREBUERMGEROBRESE (LEMEMSTR) 2175
L, MFERBALE VBEXER, TE, BETT2L084
OHEVDY, FRIBATKE CRb » S gk) EEPT
BN L XNTWE, AT I—AT I vREEE LRI
E35E, MAFRIERVEY « LRI, RED,
WA FTBLEDBACAEDOREND B . (LEOCTRBIERE
BEXREET 2 HMT 6-KE(L ¥ —-% 3 v (6-OH dopamine} %
EHFEATAH L, EhfilgTcoa w4 FoWEIE &, M ik
Bl EEERE L D OBRSUDEOREDOET2A5®, LR
N, HREERIERBAVE v S WBERBT S5
T, BRBOEEEA SR D EORBESE D, TORERITI
BEECRTEL SRV, R bREROHRIE, FREAL
E VERSWEBBRICERC O 5T, FIREALE VI
SN (Bt — PERIEEDORIE) wFfEiLzD, 7 VL
Vv, JATFLrr ) v kB F~~: voks (Thd
E B R E < LT, b oo P IEERE B A L CRIEE
i RER RV VIRECER T AR HD) ¥ T T
WHENSTHA. 852 CHEBEEAECOWTIL, BESf%E
WREFESAHTS L, FRBOKE L Mk VIP BEOHEI
HBL®E, MFFREBALVEVBEIRE? g3 mT
AU LERTWA. FRBEIZZREEORMET L b, Mt
T BEOWD &, MiReic FRIRERMIROENE? »4m b
HTWA., ¥, TE2FAa) vREATSE, TSHERICE
LY, 7 e v EBRBBRMCEATS &, FRIEFOIT
& LRARESHRED VIP BEIRISTAY EZR TS,
B, BlImai, BRBALE v SWORIRKE FRBOLK A
W5 s DOEENEVY, ThALEHTLRBETLA
L. E3D_TF FEEMERCOLTIL, VIPY,
PHI* iz R MtEA M, NPY ALY +2L3hTw
4, R AL E VST OWTIL, Vo bR A F VIR,
VIP®O PH NPY®, +7 A% v A PIEmMT5 L RESh
Td, Lalish, Zhb0X_7F FaEEPRE T TR
RV v RHCED XS LBEE R LTUEHIEDNT
BB ERT LR

HRFO BRI R £ VAR, fdom<, o=
FomIC L s TDREIFEIND. ZOLIMBHELIOIHAE
&, Russek Bz & b f7B2EACY, Niljima 2 & D ERER S
FNCIEE X R fFFIRA 27 L 2 L e T 2 — DR E T OBERY
T2 BREMEIFERS OROHBEHEFRRS ORE1PERSH
B, FITELHIIO=RAF - HREHEORRBE AL E v
BRI L~ DOHEBEOMEICHlkEY o7, Blb, ERREE
EHES » MICBWT, =R F-HBEREMALAIL, EHIT
ErBECELLEED, BRE Ve vBEEECETS,
ROMERESRER L U OTFMIRERE /R, BOMERER S
LTSI R L., TO/RE, =X ¥ —H{EEH
B0 Rk IR AL £ MRS, BEETTHSH TSH ©F
KRR E VREAEEYE 2 o\ FRER A R RE OV

SCGX, superior cervical ganglionectomy; SHAM, sham operation; T, triiodothyronine ; T, thyroxine; TBG,
thyroxine-binding globulin; TBPA, thyroxine-binding prealbumin; TSH, thyroid stimulating hormone; VIP,
vasoactive intestinal peptide ; VMH, ventromedial hypothalamic nucleus
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BEFEC BT o XEMEROEBEBIEET2H L VEEY
R Li-oCcHETS.

MEBIUTHE

I. EBF%®

1. RBRBMTE L KR - FOLE

{58 180g~200g D v A4 A % — (Wistar) RS » + (Sk)
¥, UATERERAEC—FEBAL, BHEHAST (89; 08: 00~
20: 00) iz, RMAEFE (VR 2312C, BE 55+5%) o T—HE
HEERE (2 - FEEI2 0.93ppm/100g) W THE Li-. £EK
FRADHT I~ FRELT » P DEEAMHEIZ X 57,

IR D ST AR TR 0 I & L C, Cardinali 50
G w S A L EA LB SR (superior cervical
ganglionectomy, SCGX) %, v F b2 — L JEE: (45mg/
kg - FE) T L. i, REMEITFEEORII¥ME
fie LT Lee bOHEEES L, FED B ORLUEMHEDE
BT B DR EMHEITF AL DI (hepatic vagotomy, HVX) % [F]
LRV P AAE R — VBT HTT L7z, 753, SCGX & O°
HVX OFLMIZERK T HE THBRIC THRE L.

FRBTRARESEDONECELCR, EY
250g~300g DY A4 22 —F%HES » b (Sle) (n=10) L, ¥
L # v (urethane) (T00mg/kg « AE) BIOT LT s —r S
B — 4 (a-chloralose) (70mg/kg - {65E) ¥ PN 5 LR
Lic, TOBRIBERFELT, BEBRZe—F 4 v, ¥
ERAGT 3BL01T CHRF Lic. MAKRBERCIRY =51
v 47 —7 v PE60 (NBD, Parsippany, US.A.) #FA LTz, #
T=T7A0—FRR0E, thiREENEEFENERE L
7.

2. BliAEEB L OREORE .

Wi, s F—FAEKTRAL, =FLveT § v
7 P SEEEH + UV Y A3 (ethylenediamine-tetraacetic acid
disodium salt, EDTA-2Na) # Nz RS- ME 2B L, &P
MEEOSBEL, MBIRERE T —20C KRFELE.

0. BRERSE RS & T 3L ¥ — {0 BB g A

LEVRECHTIRBROETE

1. W EEERMEEHRE L UBENRT » bk s=
FLF — RS OB

SCCX T v b &, TDBFMELMET LIS » b2 HEIC, W
THhIEHRE, KEDBFZ EX¥BROL, Mkl4E EIc
UTFD=3 ¥ —fgoBfitiTotc. b, LTFD3 70—
TEREBT .

1) BHEEZ NV — 7 (ad lib.): B RERRE CHEEM (%
FMiEE, SCGX L b n=20), 2) &IV —F (fasting): 77
B 18:00 018 OARE TR BFHEE n=18,
SCGX # n=20), 3) ZAa—xEE L —F (3 hr after
post-fasting glucose repletion, PEGR-3): #a & 7' v — 7 & A& D
18BFH DA | 2 HEE, 12: 00 b F = — A B E 2 ES
L, SEMIBwWERD (AFHE, SCCX B b n=18). =0
B, 7sra—AEE5813 25g/kg - AE L L, FHHI/T el
B L7509 7' = — AE¥ (K9 0.6ml B¥E/TE) 2 AV, 12:
00 X HAULHBTETCC2EEDEHEL, 15: 00 wim
L7 )

LAk, 37A—7oftiz, BFRBEOWTIZE b ERE
(48R5F) #aBRE L, ThIZB|EHMABO IV 2 — 2 FhEr

fTote (L —F L4 n=18).

2. E¥7 v MBI D PFGR B FRIRITR ML OE.L
HEIIER S L O E R M EOHE

—~BRECALWRI DO F LT VIRIHER, RITERICRT 2
FLEVRELORELC I VEHRERSL. FITr/La—2
BEBROPRIBTREMEIED & PRBOTE>HIE L.

LOHDIN 3~ A EINI8EMBEAET » P EL, 25/
kg - FEO Va0 — 2% 5 BEW 38C wing) & LT, 0%
LTI 2EDEIL, FOBALLARY =F LY HF—F s
NMLEBARACES L B 75ml/I;). ZAro—2JEAe
=15, 0, 30, 60, 90, 120, 150, 180 4z 2004 F*->BHHR M % £2 10
L, *OBEREOEHARK (J038C) THEBHELT 7.

FREZRAZOELKFEENEL, Nijima S0OFH0s
EYIC X DR L. Bb, LSRARET kO BRI 5763
DRBMER L HETN L, 20 MHOBRIEE» ST —
TEERRR L. EFEOT vz, SBEEOr v
SRR EFEL0E] (S0RH) BE, FORBMBETERLE.

FRBOFEE, v —%— F 75 ke LBF-I (514 + 2 5
ANFA =V A, BR) 2AWT, BRIEHRE S B RE
FELZBWT=— FAR -+ v+ — LFEN-50 (£ 450um) # BB 0
R B 0.5mm OFICHAREE L, BEEHE LE [LED
MFEHENY U A —FF VU —F— KB EET 2 4 A—% AL
THEECRHEL, ZE7 71 X —EH IR R 5T
Mmit& (FLOW: ml/min/100g) % EH - #RT+ 2]

M. FFESODKE MR & T %)L ¥ — (I8 T BRSO PR

LECREICBTZ2RRROETE

KEBEHBEIN S L OEOBERS » teBIFA=2L
¥ — s DB

HVX 2 » b &, HVX OBFHE2HT LT » PRI,
WERLEHRAE, RADRITFIZ L 4BRADO L, HEI4AE
WWUTFO=F L~ EMivT-7 (1, 1. R, 25
ICZDEBRRTIE, HVX B, BFENBERK S /Lo — 2 s
PALE 5 B T DO MES 5B hr after post-fasting glucose
repletion, PFGR-5) $ 7572 (& dic n=16, M+ hFh 4 7
V=T RETI).

V. REBBB LTRSS &

WEHEW, ~~<t 27V b (hematocrit, Ht), Mm#g 71 = —
ZBE (plasma glucose, PG), ¥ L OEBEASIFER (non-esteri-
fied fatty acids, NEFA), TSH, rTs, free T, (fT,), T, free Ts
(fTy), IO T CTH3. PG La—AFtFv 8 — ¥k,
NEFA i3BEsRE:, TSH, 1Ty, {T,, Ty ITa B LU To i hFh
2T P41 5/ 7 v 44 (radicimmunoassay, RIA) % F
W, TSH 12 NIH ®%E+ » } RP-1 (Bethesda, U.S.A.), rT: i3
EAFFEy b rTaFy b (), iTVE7 <> v & [Ty F o b
(Buckingham, UK.), T{R&E1F+ Ko b Tiky b, fTe27~
Yyh TiFo b, Toli RIA E—X&A4+Ey PR AW

V. HEtEeRE

BRI & TRSE L R (SEM) THEb L, —TRES
BoWrEER VA L7ctk, Friedman BER T - 72,

HRMBRCES T 26BEXELOBELRARELS IO
PFGR-3 RETOMFFRBEAL Y LA QBT
&, Spearman DJEMMBSH LB TRELE. b, &8
THERIE =[-HEHOEE/METNOEE)] X100 %)
TVIEK, BOFFRERLE VBEYECIECES L, it
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FLERTIOL, BHBARETIZ, BT L SCCX FH
T, th&E (body weight, BW), Ht, ¥ ®F (PG, NEFA,
TSH, BL0Ty) KIREBEXHZIchofe. TORETCHF
WRig+=L 2 VRER, BFEMEL SCCX BIzk\WTThih,
fT, 4t 3.6+0.1 & 3.7402ng/dl %, T,k 60+02 &
6.140.2ug/dl %, fTo1 1.7£0.2 & 1.940.1pg/ml %, Ts ik
0.754+0.04 & 0.840.07ng/ml ¥R L. ThHFRER/LE
Vo LA REBEMTECEREY RS eh .

2) HARETOBRRFLOFTREBEAVEVRE (F]1,
X1)

BERECTRBHRESCRECE L, 18REERE I

RBEfToT.

B =

[, BERISST RS HED T 2L ¥ —HIATEICT B B
BARLELMBCEICERDRE

1. FETERGESTRS IOCTOBFERS » rEkiT A,
#aE LU PFGR3 RETOHRT (BE, ~~r27V v b,
mig 7= — A RE, BEEHSREE, PRERBE-LE VR
E) &l FREER L E VBEOEE

1) BHHEAREBTOERTLOFFRBAVE VBE (R
1, ®1)

Table 1. Changes of body weight (BW), hematocrit (Ht), and levels of plasma glucose (PG), nonesterified fatty acids (NEFA),
thyroid stimulating hormone (TSH) and reverse T: (rTs) concentrations in ad lib., fasting, and PFGR-3 states in conscious rats
with or without superior cervical ganglionectomy (SCGX)

Experimental Number of rats BW Ht PG NEFA TSH rTs

condition® examined (&) (%6) (mg/dl) (mEq/)) (ng/ml) (pg/ml)
SHAM  ad lib. 20 2683 43%1 1462 1.23£0.08 221.5+19.0 53.942.1
Fasting 18 244+£3* 45+2¢ 80+2* 1.560.15" 215.2%17.9 66.4+8.3%

PFGR-3 18 243+4? 4512} 13143 # 1.37+0.10° 206.3%+17.3 38.443.1%#
SCGX ad lib. 20 267+3 43+1 14742 1.22:£0.07 237.9+£22.7 55.142.1
Fasting 20 224 4* ¢ 46+1° 79424 1.544+0.09% 206.8419.6 78.6+8.9¢

PFGR-3 18 231£3% ¢ 45138 12734 # 1.36+0.09% 198.9+16.5 45.2+4.1%#

Values are expressed as the mean+S.EM.
a) SHAM, sham operation rats; SCGX, SCGX rats; ad lib., ad lib. fed; PFGR-3, 3 hr after post-fasting glucose repletion
*p<0.05 vs. SHAM rats, *p<0.05 vs. ad lib. group, *p<0.05 vs. fasting group.

ad lib. Fasting PFGR-3
(20) (18) (18)

ad lib. Fastin
(20)

(20}

g PFGR-3
(18)

ad lib. Fasting PFGR-3
(20) (18) (18)

SHAM rats
Fig. 1.
concentrations in ad lib.,

superior cervical ganglionectomy (SCGX).

ad lib. Fastin
(20) (20)

o

0
g PFGR-3
(18)

SCGX rats

ad lib.
(20)

o

Fasting PFGR-3
(18) (18)

ad lib. Fasting PFGR-3
(20) (200 ~ (19)

(20]

ad lib. Fasting PFGR-3
) (18)

(18)

SHAM rats
Changes of plasma free thyroxine (fT,) and thyroxine (T,) (A), and free triiodothyronine (fTs) and triiodothyronine (Ts) (B)
fasting and 3 hr after post-fasting glucose repletion states in conscious rats with or without the
( ), number of rats, +p<0.05 ++p<0.001, +++p<0.005 respectively.

adlib. Fasting PFGR-3
(20) (20) ~ (18)

SCGX rats

* p<0.05, ** p<0.01, ¥** p<0.005 vs. ad lib. group. ad lib., ad lib. fed group; fasting, 18 hr fasting group; PFGR-3, 3 hr

after post-fasting glucose repletion (2.5 g/kg-body weight) group.

operation.

Vertical bars represent mean+S.E.M..

SHAM, sham
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BW 1291% @, PG 1255% @, T, 2 36401 i L
2.2£0.Ing/dl 262% D, T% 6.0+0.2 1k L 3.54+05ug/dl &
58%, fToit 1.7£0.2 1wk L 1.3+0.1pg/ml £76% D, Ty i
0.75£0.04 w2t L 0.68+0.03ng/ml £90% D, FAERAEED
EEARL.

—7, SCGX BEThH, BTN L ABCEBRERBIC HE
L, 18BEREMEEICIS, BW 1384% D, PG 1254% @, 1T, i
37402 1H L 1.620.Ing/dl £43% D, Tt 6.1+£0.2 12k L
2.5+0.1pg/dl £40% D, T2 1.9+0.1 i L 1.0£0.2pg/
ml £53% @, T, 0.840.07 ik L 0.45+0.04ng/m! & 56%
D, FhEREEOEMELR L. #HARED SCCX Bz k1T
BIhbLEERGBFHREOLTASICHEL, BW i p<0.005 @,
fT 12 p<0.005 @, T,k p<0.005 », {Ty4X p<0.05 D,
Ts bk p<00] LBEDEMETH 7. HORF [Ht, BHEEF
(PG, NEFA, TSH, X0 Ty)] Wi3M#EROBERETES
%’2&7&73‘07‘:.

3) PFGR-3 REETOFERT L M+ FRE L= VBE (&
1, §1)

AENEES LU SCGX BT, PFGR-3 RkEgTo,
BW, Ht, NEFA, % X0 TSH B&BOELRERDZTIS &
HNTEBEER TR & Ioh »7c. PFGR-3 RETOMED PG i
ThENEERBIZEXTEARBETH D (p<0.005), rTii2E
ETH -7 (p0<0.005) 73, PG, rTeD L - LIZi3EMTHE
ExR R o1,

LRORE TR T, BFHRFED PFGR-3RETD [T
1.9+0.3ng/dl LHERIRBELENRS L86%D, Tt 2.94+0.1¢g/
dl £83%®, Tyt 0.9£02pg/ml 69%®, Tyt 0.57+0.-
02ng/ml &84% D, THENEMER Ricdt, BEEIXLHh -
I,

IDEITBFMBOFRBE AN = VEFER & ITHEY
2, SCGX D PFGR-3 JREETD, T, 1% 2.440.2ng/dl &
AR BB H X 150% (p<0.005) @, Ty 3.940.3ug/dl &
156% (p<0.005) @, T, it 0.68+0.03ng/ml & 151% (p<
001) », ThENEEOEMERTL, [Ttz 1.3+£0.2pg/ml &
130% DEEEM AT Lz, Lad, PFGR-3 wBF 5 SCGX
BOERRBALEY - VXARBFRBTHLL, [T,

(p<0.005), T. (p<0.005), {T; (p<<0.05), Ts (p<0.01) & Vs T d
BEOBEY R L.

4) #ERB LV PFGR3RETOEF R -V e VIBE L 4
TTaMEac & 2 EERHIE L OfEE

SCGX BHOEPFRBH LTV « LA, BEMRBITHL,
EAERET L VIEE%R L, PFGR-3 RETHLMCEEY R
Uiz, #F#E L SCOX BOMARDOGBERLENBFMIBEIC L
NTKEWZELERERL, ZOBERVEL EFRERLE Y
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Fig.2. Effect of intraperitoneal (i.p.) glucose or saline
administration after 18 hr fasting on levels of plasma
glucose (PG), thyroid sympathetic discharge rate (firing
rate), thyroid blood flow (blood flow), and mean blood
pressure (B.P.) in anesthetized rats. * p<0.05 vs. mean
basal values. +p<0.05 vs. values in rats administered
saline. @——@, five rats administrated glucose (1.25 g/
kg, i.p., 2x); O------ O, five rats administrated saline (3.8
ml, i.p., 2x).

Table 2. Relationship between plasma levels of each thyroid hormone and degree of body weight

reduction during fasting

Correlation coefficient between plasma level of each thyroid
hormone and degree of body weight reduction during fasting in

Fasting RFGR-3
};I‘hyroid Antecedent fasting time (hr) Antecedent fasting time (hr)
ormone and group and group
18 48 18 18 48 18
SHAM SHAM SCGX SHAM SHAM SCGX
(18)* (18) (20) (18) (18) (18)
T, —0.008 —0.442%* —0.493* —0.6TT**¥**  —(,58]%** 0. T12%***
T, 0.254 0.252 0.228 —0.062 —0.080 0.225
T, —0.516* —0.433* —0.482* —0.514* —0.540%* 0.455*
T, —0.402 0.129 0.119 —0.649%*¥**  —( 650%** 0.045
T, 0.336 0.384 0.390 0.310 0.343 0.387

a) Number of rats examined

*p<0.05, **p<0.01, ***p<0.005, ****p<0.001 (Spearman’s rank method)-.
SHAM, sham operation group ; SCGX, SCGX group ; PFGR-3, 3 hr after post-fasting glucose repletion
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BELEOHBEERE L.

wARETIL, BEMED (T L HRERVEREEDADHE
B4, *7 SCGX B (T, (T L BERVE S TN ENEED
AT R LA (&2).

—7, PFGR-3 IRRETIZ, BFMBED (T, (T, LBERIE
REFERFROEEZEO A OB (r=—0677, p<0.001; r=
—0.514, p<0.05) #RLE. L2 AR, BEREL GBI
SCGX T AT, T, L BRIV EREThEThFEDLEDHE
(r=0.712, p<0.001; r=0.455, p<0.05) #7Kk Liz. % Z THFMH
B X 0 ERSR (48R5H) A RAB R B, SCOX B 180 e
ARLFELBRECHRERVERE LHIC, A0/ va—-2
BEERToT. TORR, AFMHETOGERIE L (T, (T,
VAL L U8 PFGR-3 IREEWTFhieBwTdFhEh
2D EEDOAME r=-—0581, p<0.005; r=-0.540,
p<0.01) #RL. #-T, BTTHHRBCLIZBERIEL
T B LU Ty 2y, SCCX BTIEQAMBEAZRTZ L1, FRR
R AR RNBZE TH S Z L HRE S A,

2. E®3 v b © PFGR REER 817 3 LBRAEFREKLD
BEREH L FRRLITE

Bk PFGR-3 REEW 815 kIR -+ £ v B A SCCX
BLIAFHECRELIRRSI LI, ABERR T TORRK
HERREROEONELEH L PREBOKELAE LA (K
2).

EES» b2 AOREBTIR, Za—2 (1.25g/ke - 6E) &
04> £ 904w 2 EEREPIICH 545 &, PG 1387 69+5mg/dl
k1804 T 243256 ~EBILMIC R Lic (RIEIC L L 26
ATHE). P RTRARTREKOZLHEREHTL, 71
o — Afy 5 R 99.8+2.8impulses/5sec X h HS5 B304
BRI 126.0£12.1 &ixh, Litk, 1804 T?D 197.0440.7 ~&
LA THRSIMEL hEEHEM L7 (p<0.006~0.05). —%,
BRI mE R, 22— A5 105.1+1.4ml/min-100g X
b, HEHE0SHHEL VERKET L, 1805KiX 589+
33 LEEDSTRCE TEA Lz (p<0.05). ZD s a—2§g
SgoRRBEOFERLD &, BEKIEBOHM (197%) &2HE
WTh-tc. BT, WHEHER I 0RO RFEZ & E+FH
BEBH Lich o7z,

kD rna—axfbic & 3 PRBTEGREE & QTED
BREVERNL, NROEENREKESHETD, PC OB
FRERE, MECELLEVRRTTO, BRSTIE(LE
T, MAEOBREETA2ABHEEB L eEELRLI.

I. FFEmEHEOT XL —EHREHCHT D BRIFA

LWELDBIGEICEZIRE

WML DN S L OFOBTEHR S v MICRBITD, BE
# X U° PFGR HREETO#ET (BW, Ht, PG, NEFA, TSH) &
(MR R R & L E R EE DEE

1. BEHESRECTOFBTLOFRRESVE VRE (R
3, ®3)

RIWRTIL, BHEARETIXAFMREL HVX HEH
T, BW, Ht, %¥EF (PG, NEFA, TSH, B LU0 rTy) iz E
BEXx Aot ZORATT, SFREBALE VRELR
FHPEL HVX BT Eh E£h, Tk 37£08 &
3.2+05ng/dl %, T,k 6.1%£1.0 & 56408ug/dl %, T
19+0.2 & 1.7+£0.3pg/ml %, Ty 12 1.02£0.09 & 0.91£0.12
ng/ml R Lic. ZhbFREHLEY - LSAVREREMTE

THEEYRE -7,

2. HERETOBRFLONPRErLEVEE (F3,
3)

B HE AR AT RO ISREMOEARBIC BV T,
EIZ% D, mEET49% D, (T XT76% D, T.i285% D,
Ty 1389% D, THIXT8%DEMERRL, ZhbiWThdEE
THoTz.

—F, HVX #Tb, BFMEL AR, BHEEREBLER
L, @E®ici, FEIX82% D, mEEI61% D, {T.1260% D,
ToXT1% D, fT51359% D, TR DEMEERL, Zabi
WEFRLEETh-Tr. Ehi, HVX BETRBFEMELL,
HEIT p<0.05, T3 p<0.01, T: 1% P<0.0l L HEDEMET
Hote. ULrL, WEMET, Ht, ®ERTF (PG, NEFA, TSH,
BIO Ty, BEU (T, TWCREEEYRRD -T2,

3. PFGR RETOERF L mFFRER V= VEBE (E
3, ®3)

BEMBES IO HVX Bk T, PFGR3 HREETD BW,
Ht, NEFA & TSH WERREL LNEEEL R T, ¥
fo, BFHE, HVX B 31, PG kB b~z &E
R L (p<0.005), rTs 2{EM AR Lic (p<0.001). LAaL,
PG, 1T, OBRBICIIHFH CEREY Al s 1z,

ZDXSTORETT, BFMBEO PFGR-3 RETD T3
25+04ng/dl LHEAREOETh b & H~8I¥ D, Tiid
45+1.0ug/dl £87% D, {Tsik 1.4+£05pg/ml £82% D, Ty
0.8+0.12ng/ml LB DEMER LI, WFhIHFE TR
o Py e

L ZAM HVX D PFGR-3 JKEETO T,k 1.5+0.4ng/
dl &HRECREED 2 AT H~68% @ (p<0.05), T2 2.8+0.7ug/
dl £70% D (p<0.05), {Ts % 0.640.2pg/ml £60% D (p<
0.05), Ts1% 0.4940.10ng/ml £72% D (p<0.05), FhEFIEE
DELBEEY R L. Lnd, HVX HOPRRE+AL £
v UNARBEMEOLTAL L, (T, (p<0.01), T,
(p<0.01), T3 (p<0.01), T3 (p<001) &, WTFRLBFEDEHS M
FAEETH 7. f->T, PFGR-I RETHERBERLEY - L
~OLIAFERBEIC N, HVX BTIRE D KELSHBICEET
BT,

B ® PFGR-3 RETOEBCEELY ZTHRE+L LV £
Vo LRy, Eh e AREREC Lo THBEERED I
e ey LRAETEHET A LAEMCELT, EHIC
PFGR # 0B x 5B B LTRE L. BFEMBERL O
HVX #ic%\ T, PFGR5 k<o, BW, Ht, NEFA &
TSH R#EEREBICHSEEEY RE7eh »72. PFGR-5 kR
TOAED PG R th ZhitEREBCH X TYARETH
(p<<0.005), rTsIfEME (p<0.001) TH »7chd, PG, 1Ty L-~riz
REBEETEREER AT

LREORATEENT, BFHFED PFGR-5 RETD T2
2.4+0.4ng/dl LR HAB E86% D, T3 45+0.7ug/
dl £87% D, {Tsit 1.3+04pg/ml £76% @, Ts it 081+
0.11lng/ml E0H%DEERT LA, WTFRLEETCIRIh -
F2. L A2 HVX 80 PFGR-5 HREETD {T 1t 1.5+05ng/
dl LHEEREBIC HENB8% D (p<0.05), T, 2.7£0.7ug/dl &
68% D (p<0.05), IT; 3 0.6+0.2pg/ml LB0%D (p<0.05); Ts
¥ 0.554+0.11ng/ml £80% @ (p<0.05), FhFhEEDOH LM
oEEETR L. Lavd, HVX BoLBERE LEY - LR
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ML, BEHRBOETRALIEL, T, (p<0.01), T, (p<0.01),
fTs (p<0.01), Ta (p<0.01) L BEFDOH LM {EETH » 7.
T, PFGR-5 RETOBRRE AL E Y « LRAIT, BEFR
BN, HVX BTRIDEBCREEMBETHY, HHE
HRETORALEY « LUV E TIIZBRE Ligd - 72

%
EEZEDSEO—BOEBRREYERTE L UTOM k5.
1) #eARE: - MIRT T, SCGX 5 » FTI}, AL VBE
BLUMPFRRAL T VBEIBENRS v MTHELT, T

=

Table 3. Changes of body weight (BW), hematocrit (Ht), and levels of plasma glucose (PG), nonesterified fatty acids (NEFA),

thyroid stimulating hormone (TSH) and reverse T. (rTs) concentrations in ad lib., fasting,

conscious rats with or without hepatic vagotomy (HVX)

PFGR-3, and PFGR-5 states in

Experimental Number of rats BW Ht PG NEFA TSH Ty

condition® examined (g) (%) (mg/dl) (mEq/l) (ng/ml) (pg/ml)
SHAM ad lib. 16 264124 43+1 142+17 1.13%0.01 222+19 45.0%2.1
Fasting 16 2411+10°% 45128 70+8% 1.53+0.07¢ 215118 64.5:+5.21

PFGR-3 16 244+25¢ 451+2°¢ 116£23%#  1,3840.03¢ 20617 46.243.0% %

PFGR-5 16 2474254 45+1°% 125+£19% %  1.4540.06°¢ 209+23 45.4+3.1% %
HVX ad lib. 16 25627 43+1 127+11 1.16+0.03 214131 46.4+2.0
Fasting 16 210£29% ¢ 45+1¢ 78£12° 1.31£0.12¢ 209431 69.145.3¢

PFGR-3 16 22029*% ¢ 45+1° 1124+22% %  1.35+0.07¢ 209130 46.4:3.8% %

PFGR-5 16 218+28% ¢ 45128 123+12% %  1.3940.08¢% 208129 44.71+3.6% ¥

Values are expressed as the mean+S.EM.

a) SHAM, sham operation rats; HVX, HVX rats; ad lib., ad lib.

PFGR-5, 5 hr after post-fasting glucose repletion

*p<0.05 vs. SHAM rats, *p<0.05 vs. ad lib. rats, *p<C0.05 vs. fasting group.

T 1
4] ++ ++
3 -

(ng/di}

Ts
o - »

" ad lib. Fasting PFGR-3 PFGR-5
(16) (16) (16) (1) (16) (16) (16) (16)

8-
g
=]
3
4-
[as
2
ol
ad lib. - Fasting PFGR-3 PFGR-5
(16) (186) (16) (16) (16) (16) (16) (16)

1.54

1.04

(ng/ml)

Ta

0.5+

ad lib.
(16) (16)

ad lib.
(16) (16)

fed; PFGR-3, 3 hr after post-fasting glucose repletion,

Fasting
(16) (16)

PFGR-3
(16) (16) (16) (16)

PFGR-5

Fasting
(16) (16)

PFGR-3
(16) (16)

PFGR-5
(16) (16)

Fig.3. Changes of plasma fT, and T, (A), and {T; and T, (B) concentrations in ad lib., fasting and PFGR-3 (2.5 g/kg-body
weight), and 5 hr after post-fasting glucose repletion (PFGR-5) (2.5 g/kg-body weight) states in conscious rats with or without
the hepatic vagotomy (HVX). (), number of rats. +p<0.05, ++4+p<0.001. * p<0.05 ** p<0.01, *** p<0.005 vs. ad lib.
group. [}, sham operation rats; B, HVX rats. Vertical bars represent mean-S.E.M..
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nkEL(EF LA, i, SCGX T » ME PFGRIZ X b s
Rk EVRER ERTHR, BFEHT . P TRETERE
Fl7e. 2)SCGX v T, HELIABERIBELL
i2& PFGR 2k bRk AN & VB ER L. —5,
BERT v P TRIBRC IDBERIHAKREWIRY PFGR
I hmRERERNE VEBEZER Lt o7, 3) EET»

Mz PFGR LRFORRELBET D &, HRBETRHEREZTR
MEOEOEEIERIL IV 3 - ABSBG 2 HML, B
WM B} SAEO0% T L, 4) MERRE: - EHR
FTe,HVX 5 » b T, BFHNT » PICHBELT, BRI
BEIRELSABCETLEOFFRBEALE VBE (T,
T X D {EEART L. PFGRIZX H HVX v t otk
WEALE VEBEIHRERERL ) SOEEEDOERELTL,
BEMRT v VIO EEDEMETH-T-. —FH, BFHZ7 D
AR R LR VBB DT OEEER ER L T &
Mot Lhd, EROFBEBITRIT S PG, TSH, NEFA,
Ty ZEORERTFIINBHEETELRE b7, UEDRK
B3, BAD=r ¥ —fHERBC BT 2FRBE+ L VBE
DEWEETI, FREERMEE OB L PR EMERD
MAENESTA L LR RBTS.

ERBR O RMETE 2 BT 5 BT, £EH1L SCGX %
ML, FOURBI—EORBRY T, TOB, TEME
BREOBEADEENEEL 852, SCCX H14R® ¥ X 1138
OB LI~y A (5o M) IZEWT, PRI (X0 SCG
DEREROIRMEEIRK) O/ V7 VLY v RBEBHOFA
PEEIFINC R bR LWZ EREbRTWA. €T, XD
JAT FLF) v RSEEHERCEET A Z LMD T D
NPY® &, PHI, Vv =t AXFVvEEHHE® &8, SCCX it &
NI LI i~ & 8BNS, KL, SCCX K X AR
th, EEALE, RGHE, TR, EBHR/IME, EERR, X0
B FEREESS (ErhERMAIE) ORBREROBRAELIThbA
frlEZHRDY. biZ, SEO—HEORFHIFIRRDEIZZ
AR ROEETR TIefThhic 2 LICis. L Lichb,
SCGX 2BM#BDZ » + L X ORBFEMBOMTIE, BRERI
EeoaEERE, 85—, &E, Ht, £ HhbiF TSH
BE, BIVEFRBERLEVEBECRESEBRELYRL -
fo. BT, M LU PFGR KO &ZBREgHA A £ v AR
1, FREE PO E T DR R R RS RN IFE) L7
LDEEZLNS.

%z SCGX BT Hhicfh R L2 v RELEHT
WA S D kL E v R LIC e L B R, —
Bz, mebERE AL E VBERFRERSO TiB LU T
S, MAEREALE VRESEAOREL T, Ts L DA,
EBP oS, Ba— Flbs X UERa — PR EORET
OBBEThHs LUT, PRIExL 2 VREYERF LT
B). XLHRENSDORLE VEECET AHERELTE
HELBET S, SEOEZEORMEIZ, Ty PITBWTHF
ToRXO ThBE, TVB LU T LREAEA L ORI, B
g — FbRBOo—, FRIRMTECHE L IR LI LK
hH. o, ETHHREBERBCOWTAD L, SCGX
BEMETIE, PG LABERERENLVEERLD, LEHD
f(=2—F) DERENAELWEELLhE. DI, EMR L
CRASHERERLVEVBEL D, IFEAEABRELELY
L#EzbRB, ¥z HOCHEBEN ST E XD RKES, H

RBALVEVEZTOREBHEORSEEWE CHDMF
NEFA DREXHEBEENTVWERL D, LOFAHENETD
%7 5 % F v (arachidonic acid), V / — A # (linolenic
acid) BXO'r — U VB (lauricacid) e E b v & E 2 bh
%, M rTEECEEENA W L XV ERERALE VOB
22— FMMERBIABETHZ LELDNAD. Ficlms TSH B
B EEEN o, ZOX5BRER L VEEYE
RFEDLGRE T OmFFRE V2 VBEOEERIL, B
RIERBD RNV PEBEELTCWBEELLNRD. DD
WTHA R LU PFGR BT 2 M ERER N £ v BE
DREHLZEBHCOVTERTS L, WThOREBTHRREK
7o in < BRI R v £ VIBERER T SCGX K LU
FIHBTEY Ao, #-T, FRELDOARIERT
ENFETHI LTS,

THIEEL SCGX T » b TORARIEIC BT 5 M ik
garevBEL, EHSBECER L. @WBOM<,
SCGX B8RO X D iE, M T, T, iR LV
T BERBTFRBFCHELABROEMELYR L. Lird, Bk
forl e v BERERTCRIARM TEL b o, Z0
SCGX BOBAMOKEICHYTABEY, BFEMT v b T48
BRmaTAZ LRI bERT AL, BRIV E VBREIL,
1T, 1.7£0.1ng/dl, T, 2.4+02pg/dl, {T, 1.1£0.2pg/ ml, Ts
0.50+0.05ng/ml, TSH 210.4+18.7ng/ml, rT3 74.34+9.0pg/m!
&, SCGX (18HEMHEA) BELBER L L7 o fe (REFRK
). oK, ZOBFMBEORNHEBEROFREALE v
(T & 1Ty BE - GERDELERERARBCILL X DE
BEOEMEYR LY, FOBRET SCCX #O 18 M A
BEABETH-7c. —F, Ha— FMeREcET2 TRBE
LABRVEORICIZ, AERBORARMORECIVEERE
T AARERAR R AL h o7z, fE o T, SCGX BOHAR O FIRIR
R VBERSSAAEVRERZI, REREBARETO/RTH
Sy bDFREBRICEN I EETLA (F2). TiX, 7a¥
SCGX 7y MIMARILKESFELE T 5 OMICEKY
Lirtha., 2OEME LT, BEHOIENS, SCCX 1ES
FlEzst U, AR TSH & TWDRIEAET L TAEFRRIME
e Ih, EETEERIEEROMESHREL, BOKEK
MRERZIOVBWZENEREELLN DN, ERAHE LD L
ALTWADNS LAk, dieh, 7y MIRECH T,
DHBAXHOOLT, BRFTTOHRMEIIABEREY 2512
B L CEDERBBCTHBED LAXIEL T2 DT?, K
WIEREL S ARBCEELRTLELDRENL TS
L. ABOBRHNLETHS.

s 7L 2 — A R PSSR LT, SCGX 5 v b
DiEEREA L E VBENEERIC ER L (BFERECRE
BEOE*Th-71) L, SCOX BIERMITHR LR A,
HEVRETTAHRARETOGERVEIREVKERTHS
DD WTEBEL TR, ¥F, Ty BT HHRARC
BER BB 1T TR BRI AL VERCOWT, SEERAL
o5 P EDEBT b (KE 300~350g) % 3 BE L DR
R A, RA(LDRED KBRS (5g/TE ¥ 7013 8g/W0%)
BE, 3~ prREEEscizmEs T, Ts, & TSHREX LR
FTHIEMRBEIRTVAS. LAL, EEOREDO LI, X
DEBT » P TIHERBOBARENLL, Xhdiwsr
a— RIBERETAHERRE, BROBRE™ LREDbIE
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BTEowv. LhL, SEILEBFHREE, SCCX B PFGR R
FETO PG (FRMETOMBER®) &, FREA L2V BREY
BRFLOCIHERTERL. SHEEL, ERLET

L, REMPBCRWCTHRARHMEECBHERE TERL,
SCOX BRIEE T o4 ERL 2 BBz, Zra—2xEEL
T EREALE VBEIIR LT SCCX Blzabh 51T
BRI DE@EER LMok, Lbd, B2ILRTZEL, =
DRETCOFRERVE VRELGERVEIAMABELRL,
WLT SCCX OIS REHBERY Ao, 2T,
SCGX % v bT PFGR-3 KA LA BFRE AL VEBE
EfEk SCCX WHRMNEHRLZTHH, RERBZ XI5 HER
SEEIERBIZ S, Z0H, AFRBETCRIT S
PFGR B D BUIKIR &V £ VEMELIZIE, SEZFEVREVGH L
PFGR IREET O FRIRZS R RIS & IR M & 0w
BEELTWBRLEELLRS. FLT, ZOBERERLEVE
HC i3 5 HIGIEBERE & b bR 3, RS EHED
JNTFVFY Y, F=R3v, YR }FPREF YV, BID
NPY OEEEFIMEMATOBHE ™™ EIh 5.

FRBEZBEMERNEGCRIBEE T LEELLR D,
PFGR RETORLUBHRALEC I S ICERIAZ MO
T, ZEINTI BT AB0 =R LF—FEOEER,, D,
- FIRRICHEET D7 va -2 v —IcEB L, RESE
FHEN S » 2 AV 21T o, REMRITRE O MR
AL CERIRRHE T A D™, 75~90% AR OMEEHETH 5™,
-T, SEOKREIL, FOREPEORLBEIECTR S H
TR TITbh A Z LWish . HEMETMME2IEEBL T
L ENOBEOEBHETIEELRVEINRTWAET A, ROKS
HEACELTECH|ERLL., LrL, ROEESHEEELIZS
LubDEBEEIRS.

HAERBETD HVX 5 » MX, BAFHFS » NckL, BELE
FRIEAAEY ((To & Ty BEBIZ L DEME (T, TOHEMEE
B) TH o loERTREERE . KEMBEITHEL I8 LT 4
A& 5 L EEREIUMITEELLLWD LRETRT WL
L0, RERTLNEEEREL JOGEX, HVX 54 + &
BFMZ o P TEEERTFIRh o1, T, RO ERE S
NEVREEERTII, HVX BLAFHBECALL LT
BHolo. fo THEMOEATF, SEENRLEEShi.
I TRFMBFORAMLER L, HVX BokE KEK3
HISHERARKSL L, AFEMPBOMPEREAL = v
(T Ty iTy, LV To) BEREBZETL, HVX B0 % h
CHEL Lo GREERK). 2O L2, HVX BEofkes
D Ty, T EEIMEEFAVBECKRELKETAZ L RET
5. ZOE, FREMBIFZ ) = — % vic X OBEE* R
THIEY, FRRERETRATN LT » b XK
CTasE, BFNS» ML, BAARZY 2 - ¥ vEIRL
LTwaO ZERMbhThwb DT, AROBENEAZRAR
DWCHIEBE LD EEL LS.

HVX 7 v P2, PFGR 2175 & 37cW L 5B EV-Thic
BOTHFREA L VBEIBAREL VEROEBELRL
oo =7, BFRETIIRARFEA VL2 Ho Tz, Z0oRkR
T 5 HVX #, SCGX B0 PG 8 X BRI AL £ VIRE
PERTICRERTVOT, HVX BToAFTAHRAKOS%
BEREANKENT LAY, PFGR REEOFERB =L £ VEBED X
LIRBETHERLTWAAESRLEL DL, L L, BFH

HZL o RWEREZITVWHESY HVX B s ehsr, »
A —AERTHTh, HVX BEORISEREARIL E VITE
TRAT, BERLALVSAEFR o7 CREFIK). -1,
HVX #T PFGR BFICEHRIR AL €Y (T, Ty, Te B X O
T BEFNFBECEMEL L5 BEITROMEIFRE B - &
LEECBIE Lo HkEEEL SR,

T, ko, #AEERORIEMBEROFRE LY
EBH, BRC - L3 MBERFATMZFT TV 2LE25h0
B, L Lieh s, mOM SRR EE 2 WM L7z SCGX 5 4
P CTRERBAAE CEEY, ROMKERERAEN L
HVX 7y P TREBROCEE LR LBREIZREREN. 20
IOR, ERIZ =R AF - BRENL T & 2O E
KRBT EL DB, ROBE L TOFREREBEI VoL
7 = LR, X DIRREED SFRBE~NOESR
BHROADOWEDIE. LT, ZOEBRPENKTHIZI L
2-REFELCOMREBEROBKROZY R Z LI/ b (R
BHRE LTI, HVX, BERBETOAL L S FEEL, R
TIREND), TOZERBAEDERRBEELIA, £ ek
1% NTI LR CoAPERBR LV VBETBYERT S0
EHRIZN D, FHIL, DX SRERI, £AHE BT S (T
2 ED Ty MERWTIR) =5 ¥~ SHAT B L 5 BRI
FAEVERNC, WRENAMNFEETS L2 —BR TET
5, EEZ I\,

RHIZ, PFGR RRET DRI~ DOAZ BRI OB BRI,
FROBUNANS DA NBEROBERETLH N > 5. &,
T FUBEZA= . —r v (glucoreceptor neuron: /b 3 — R
XD EBMRER 2 D) IXBRT #A B (lateral hypothalamic
area, LHA)™, B{# (nucleus tractus solitarius, NTS)® £ F 0
BREVWHEEL, 7 FyBERE N = o — v (glucosensitive
neuron: Z/ba — AW X DIEBIE T 24 %) 28K T EBIE Ml
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Abstract

Involvement of neural regulation in thyroid hormone secretory responses to various fuel supplies was investigated. First,
as to the role of the thyroid efferent sympathetic system, rats were subjected to different nutritional manipulations 14 days
after bilateral superior cervical ganglionectomy (SCGX) or its sham operation (SHAM) (n=18 or 20 for each group). (1) In
ad lib. fed state, BW, humoral factors influencing plasma concentrations of thyroid hormones, such as levels of hematocrit,
plasma glucose, non-esterified fatty acids, thyroid stimulating hormone, reverse T;, and levels of thyroid hormones [free T,
(fT,), T,, free T, (fT,), and T, ] were not significantly different between the SCGX and the SHAM. (2) After 18 hr fasting,
plasma levels of thyroid hormones decreased significantly in both groups. But the decreases in the SCGX were greater than
those in the SHAM (p<0.005), accompanying significantly smaller BW in the SCGX. (3) With post-fasting glucose reple-
tion, namely, intragastric glucose (2.5 g/kg + BW) administration, T,, T,, and T; levels in the SCGX increased significantly 3
hr after post-fasting glucose repletion (PFGR-3) (p<0.005), and significantly higher than those in the SHAM which showed
no changes in those hormone levels. No significant changes of the humoral factors in both groups.at fasting and PFGR-3
were noticed. (4) The levels of thyroid hormones at PFGR-3 correlated with the degree of BW loss during the fasting posi-
tively in the SCGX (p<0.001) and negatively in the SHAM (p<0.001). (5) The efferent activity in the thyroid sympathetic
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nerve measured electrophysiologically in anesthetized rats increased 2-fold with PFGR, and thyroid blood flow decreased
significantly, reaching 60% of the baseline. Second, as to the role of the hepatic afferent vagal nerve pertinent to the hepato-
portal glucoreceptor, rats were subjected to different nutritional manipulations 14 days after hepatic vagotomy (HVX) or its
sham operation (SHAM) (n=16 in each group). (1) In ad lib. state, BW and the humoral factors and levels of thyroid hor-
mones were not significantly different between the HVX and the SHAM. (2) After 18 hr fasting, levels of thyroid hormones
decreased significantly in both groups, and BW and levels of fT, and T, in the HVX were lower than those in the SHAM. 3)
Levels of thyroid hormones in the HVX decreased further at the PFGR-3 and -5, and were significantly lower than those in
the SHAM in which those remained unchanged. Again, the humoral factors at fasting, PFGR-3, and -5 were similar in both
groups. The present results indicate that there exists a neural regulation, via the hepatic vagal afferent and the thyroid Sympa-
thetic efferent pathways, in the acute changes of thyroid hormone secretions under various fuel supplies.




