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Hfects d Introventricular Injection of CRH on Ther mogenesis and Regulation

o BAT in Meriones unguiculatus in Acute Cold Exposure
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(Ministry o Education, Key Laboratory for Biodiversity Science and Ecol ogical
Enginering, College d Life Scences, Bdjing Normal University , Bejing, 100875)

Abgract: This dudy invedigated dfects of oorticotropinrdeasng hormone (CRH) on thermogeness of brown adipose tissue
(BAT) and its reguaory mechanism in groups of male Mongplian gerbils ( Meriones unguiculatus) . Gerbils were introventricularly
inected with 81 g of CRH or 2. 54 g dof CRH receptor blockera-hdlicd CRH 9 - 41 and then eqosed to 4+1  for 3 hours Two
other groups o gerbils were injected with the same wvolume of physologcad sdine as the former groups and kept in reguar tenpera
ture (RT,24+2 ) oreqosedto 41 ascoontrols Weight , protein content and T,5 - D activity of BAT, uncoupling pro-
tein 1 (UCP1) mRNA contert in BAT, thyrotropinreleasng hormone (TRH) contert in hypothylamus, levelsof T, T, , norepi-
nephrine (NE) and corticogerone content in serum were measured As corrpared with RT - control , the weight of BAT decreased
and UCPL mRNA oontent was pronoted in cold control group TRH content in hypothad amus was decreased while levelsof &, Ty
and NEinsrum,and T,5 - D o BATwere increased in cold group. It was suggested that cold exposure activated hypothdamus
- pituit ary-thyroid (HPT) axis and synpathetic nenous sydem, and increased thermogenes s of BAT in Mongplian gerbils In the
CRH injected animd's, weight and protein content of BAT and UCPL mRNA oontent in BAT were decreased while content of TRH in
hypothdamus, and Tz , Tyand Tz/T4in serum were decreased , however , NEin serumand T,5 - D activity of BAT were in -
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creased markedy as conpared with gerbils with cold cortrol. It was pecuaed that CRH may regrain HPT axis and therefore ,
suppress the gene expresson of UCPL by decreasng content of UCPL mRNA CRH may d 0 activete centra sympathetic nenvous
sydem resuting in higher level of serum NE and then increase activity o T,5 - D of BAT in CRH injected group than thet in
oold oortrol group. The activated synpathetic nervous sysem may increase thermogenes s of BAT which consume fat as ource of
energy. The 2. 50 g of CRH receptor blockera-helicd CRH 9 - 41 injected introventricularly did not cause marked change in the
parameters measured. This may be due to the inafficient dosage used in the experiment

Key words: Gold exposure; Brown adipose tissue (BAT) ; Hypothdamuspititary-thyroid (HPT) ; UCPL mRNA ; Mongplian

gerbils ( Meriones unguicul atus)
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TRH + (mean+ SE)
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2
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1.6 BAT T.5 (.5 -D ) 86.4% 81.8%, BAT
BAT , 10 (0.32 CRH
M Sucrose, 10 mM HEPES, 20 mM DTT, 1 mM BDTA , 3 h , BAT
pH 7.0) : (4 ,800xg, 15 mn), , 78.9% 81.5%, BAT
T4 , 37 1lh, 80.5%
2 , a-hdicd CRH9- 41 3 h, BAT
2 T, (1
Tz Ts 2.2 BAT UCPL mRNA
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1.7 (NE) 44.9 % CRH
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Al,O; , 0.3 mol/L , 68.4%, a-hdicdl CRH9- 41 UCPL
KsFe (ON)6 ’ 112. 7%,
(s , 77.8% (1)
410 nm, 524 nm 2.3 TRH LT
1.8 3h, TRH
73.7%, T T T:/T,
10 5 , 38.2% 13.8% 21.9% CRH
- , Auormaex - 2 , TRH 79.3%,
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1.9 61.8% 67.8% 90.6% O-hdicd CRH 9
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Table1 Hfectsd CRH anda-helicd CRH 9 - 41 on the weight and protein content of BAT in Mongplian gerbils in acute cold exposure
BAT
Body weight Weight of BAT Protein in BAT
Qouwps
9 g g/100 g Wb mg/g BAT mg/tota BAT
(RT- control) 68.8+2.91 (6) 0.22+0.023 (6) 0.33%0.037 (6) 160+3.3 (6) 35.8+3.72 (6)
(ld control) ~ 70.1+5.27 (6) 0.19+0.011 (6) 0.27+0.020 (6) 184+18.2" (6) 34.8+3.03 (6)
CRH (CRH injection)  69.7+2.90 (6) 0.15+0.013 (6) * 0.22+0.018" (6)  182+10.5 (5) 28.0+£1.90 (5)
CRH (CRHbock)  68.8+3.14 (6) 0.21+0.035 (6) 0.29+0.041 (6) 170+12.8 (5) 34.7+4.69 (5)
* npare with RT - ocontral ; Qonpare with cold contral ; The sarple sze is sown
in parentheses; Body weight
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1 CRH BAT UCPL mRNA
Fg 1 HEfectsdof CRH anda-hdlicd CRH 9 - 41 on UCPL mRNA in BAT of Mongolian gerbilsin cold exposure
A UCPL mRNA Hectrophoretogram of UCPL mRNA , M: Marker ;
B: UCPL mRNA Quartification of UCP1L mRNA by scanning denstometry; 1: RT - cortrol ; 2:
old control ; 3: CRH CRH injection; 4: CRH CRH block; * Gonrpare with RT -
oontrol Gonpare with oold control
( 2 1.79 a-helicd CRH 9
24 BAT T,5 (.5 -D ) - 41, NE (
3h, BAT T.5-D 2A)
, BAT 2.6
28.4%, CRH BAT 3h
T.5 - D , 2.5Ug CRH
O-hdicd CRH9- 41 ,
2.5 109.1 % a-helicd CRH 9 - 41
3 h, NE '
— 0
2.85 CRH ( P=0. 057) y 125.1 /0,
NE 5. 09 125.8% ( 2B)
2 CRH TRH T3 Ta
Table 2 Hfectsdf CRH anda-helicd CRH 9- 41 to TRH in hypothdamus and T3, T, in serum of Mongplian gerbilsin cold exposure
TRH
Ts T4
TRH in hypothdamus ) ) T3/T4 x100 (%)
Qoups ) Tz in serum (ng/mi) T4 in serum (ng/mi)
(pg/mg protein)
(RT - oontrol) (4) 86.73+5.82 0.55+0.03 57.4+4.09 0.96+0.07
(@ld control) (4) 63.94+8.99 0.76+0.03 " 65.3+4.29 1.17+0.07
CRH (CRH injection) (5) 50.73+4.12 " 0.47 £0.06 44.3+£2.11 1.06+0.13
CRH (CRH block) (4) 7L.42+4.22 0.66 0. 02 48.4+7.41 1.45+0.18"
* Qorrpare with RT - control ; Gonpare with cold control ; The sanple sze is shown

in parentheses
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3 CRH BAT T45
Table 3 Hfectsdf CRH anda-hdicd CRH 9- 41 on the activity of BAT T,5 delodinase of Mongplian gerbilsin cold exposure

Secific activity Totd activity
Gotps prol T/h/mg protein prol Ts/g tissee/h pmol Ts/organ /h
RT - control 1.37+£0.10 (4) 218+17.5 (4) 47.5+4.5 (4)
Qold control 1.55+£0.11 (4) 280+9.5 (4) * 54.3+1.8 (4)
CRH CRH injection 3.70+0.36 (4) ° 689+95.4 (4) ° 100.3+11.4 (4) °
CRH CRH block 1.37+0.16 (4 223+42.6 (4) 51.9+7.8 (4)
* Gorrpare with RT - oortrol ; Gorrpare with cold control ; The sanple dze is shown
in parentheses
A B
-
60O
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ol 2
& < 100 . = 400
4 = 300 # u 300
%m <= 200 2 g 200
=100 ]..‘l‘_I Z 100
F 0 A A 3 'E () A A A ']
i 2 3 4 L2 1 2 3 4
1l  Groups #l Groups
2 CRH NE
Fg 2 Hfectsd® CRH anda-helicd CRH 9 - 41 on NE and oorticogerone in serum of Mongplian gerbils in cold exposure
A: Qontent of NEin serum; B Qontent of corticogerone in serum;
1: RT - oontrol ; 2: old control ; 3: CRH CRH injection; 4: CRH CRH block
* Gonrpare with RT - control ; Qonrpare with oold control
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