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=R NIRRT 5 BREEE , BRATAREERK R (preproenkephalin, PPE), BI3&MERKJE (preprodynor-
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SCETE 12 JAE K 180~250 g HMfEHE Wistar KE E#E1T, ¥4 0 4 4. 2 Hz d1 44
100 Hz HLEH4H . 1R EFRIE A (RIFRIEEH4D MIEF 4. 2 Hz #1100 Hz B4 RIS R AR
DA A EA, EMGRESYTE B MR SHA - RSN 4. @S
R 30 min, BF A 10 min 4% 1-2-3 mA &, WEEH A SR EFARFERE, EARATHEE., E
WA IR ZS AL . A LH0 BT FI A = PR £ (FEE Munich K4 V. Hollt #§ #2 B 8) 1
7 cRNA £t . H o PPE JipEM KR cDNA F B, HF=HK L 600 B HBR, 1 PPD
il POMC K[ cDNA ¥y Il LEZEBRFEE, HR=W5 50 74 1 150 MEHEBE ., BEE
24 h. FREYHEKE AR (0.3 g/ke, i.p.) MR TLEHKETEE. BURNALRAN 1% %
RHRGEE, BEER HRAEY . U EAHNEER (AXEZMRER) PEE
3~5h, YIFHEWTF.: (1) BEYI K F 0.1 mol/L PBS (pH 7.2), 5minX3 (3K); (2)
0.1 mol/L HE&®/ (0.0l mol » L™'PBS) (pH 7.2, F[A); (3) 0. 4% Triton X-100/PBS, 15
min; (4) 1 ug/ml HEEE 37 C. 30 min; (5) 4% ZEHRES/PBS, 5 min; (6) PBS 3 min X 2;
(7) 0.25% CEREF/ (0.1 mol « L' =Z FBERE), 10 min; (8) 2 XSSC, 10 min, ¥ H AKX
WIRANR T IR HA A 22, 47 B AT HUS £ 4510 89 PPE, PPD I POMC [ X cRNA #4t
(Tug/mb) fTHRALZZC, 43 CRIR 12~16 h, 7R3C5EHE, UL FEFEMR: 4 XSSC, 37C,
15 min; 2 XSSC (4 RNase A, 20 ug/ml), 37 C, 30 min; 1 XSSC, 37C, 15 min; 0. 5 XSSC,
37 C. 15 min; 0. 05 mol/L PBS (pH 7. 2), 5 min X 3, RIS F Pk A BRIE B BE B AR 10 9 50
B SEHUE Fab FrBr. 1+ 1 000 (R 1% BSA, 0. 4% TritonX-100, 0. 05 mol/L PBS),
il 4 h, ¥1F A 0. 05 mol/L PBS {E % 5 minX 4; TSM1, 5 minX 2; TSM2, 5 minX 2, ¥}
A NBT fl BCIP B &y . FiH F@BY¥EEE 3h, 0.05 mol/L PBS ik 5 min X 2 DA ik B4
Fry. PBS il Fr . BT, 1009 CEERROK 15 minx 2, —HREM, s WYl
FHASmEREE Y.

JFOL 2R 2C I AT ER RS A (1) FISEH RNase &I F; (2) Fad B HRIRIC cRNA 5EF
BUEIEYI s (3) HRICHIE X RNA BHR1C T3¢ RNA LB IR0 # cRNA #REF AT 42
s (O BIEEFIE SIS ETE., RS RYE BB T HTWEH B,

PR YR8 R S 7E 1BAS2000 &4 T (OPTON) {7368 B, MERS S
B, MEERYHSR TR ER. R LECR A Student's ¢ ¥ 36, AR AR H 7 £
SHT (ANOVA) Jr 53— ) Student-Newman-Keul's #5886 . 25T .
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HH T RNA TR SE B RITICH cRNA M K KRR T IR X I FHEE S FHR
iC cRNA FREFHIH PR LS & 5 AR IC ) IE L RNA B0 RNA REFHFT 423, LA R B IE# £ 1
HRESEREHETRE. UTEERRCES. HERLRERRERY.

EEFZNHRA . =ZF0T F BRATAM mRNAY FH m A Rl FiA. U PPE RETLER
"+ PPD IR Z , POMC mRNAR 47 Fx A R« {H POMC mRNATE 5 k4% 7 S 2Rl 3%k K
TR RIS R EE A A . HAK A & 0L = R A BRmRNA R K F JCBA BB .
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REMFEMRRRZ S, U TEREFZMINEER A, B 600%, SMIE
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BHMXEEZ GIPER%. EARNRENEEARMRES HREFATHIEES
2Hz AR, (HEMEX E&. ML, SRE&. 2F%. BRMZ. SMUERER%
FEAL, HASMEETAR 2 Hz g4dH (R D,

& 1 2Hz #7100 Hz # 47 3 & B 7 7 A 4k KR mRNAK 34 B9 % 8
Table 1 Effect of 2 Hz and 100 Hz electroacupuncture on the expression of pre-
proenkephalin mRNA in rat brain(I. O. D. )

Structure Naive Needle 2 Hz 100 Hz
Suprachiasmatic n. (SCN) 29.14+4.5 30.245.1 81.14+9.7 41.543.5*
Supraoptic n. (SON) 18.445. 4 20.84+5.6 64.445.7 37.56+4. 2"
Paraventricular (H) n. (PAH) 32.7+2.2 33.84+2.7 221.1+£7.5" 49.44+4.1"
Arcuate n. (Arc) 19.7+1.9 18.1+2.0 87.14+3.5" 49.64+4.6"
Ventromedial n. (VMH) 28.9+3.6 30.2+2. 4 76.5+5. 4 45.64+3.7*
Ventral lateral lemniscus(VLL) 20.7+8.6 23.2+4.3 101. 0+8.1* 46.91+4.7"
Raphe magnus (RM) 40.24+6.9 41.145.8 85.1+7.1" 82.7+7.4"
Gigantocellular (Gi) 47.946. 8 48.547.6 83.7+6.0" 77.1+£5.9"
Paragigantocellular (PGi) 29.0+4.0 32.1%5.0 69.344.7" 78.7+8.5"

Shown are values of integral optic density in T+ s:(r=3, in each area of each rat 3 slices were scanned
and then averaged). Unilateral scan was made except for the midline nuclei (SCN, RM). *P<0.01
compared with naive and needle group (insertion of needles without electrical stimulation). *P<0. 01

compared with 100 Hz EA group.

R4t 5 PPE mRNAZRE FH 5 A (X3 BL7E 40 M SF 39 8 i 38 hn, iE RIE R iC A
¥ E B30, (B 7R ] 4 S0 08 A0 6 B 3K (40 B BT 2 0 R B B R[] I 7E S R
100 Hz B¢t 54 PPE mRNAR A ¥ B R EMMEE W0, T 2 Hz BEF5IEH REN
PIEFERMAZ . £S5 REH .2 Hz BEHES — KA PPE mRNAZ A, HARE
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e B R 2 Hz L 8H @9 3047, i PPD mRNAR XS AR#IN. T 100 Hz Bi4F AT LAS]
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Table 2 Influence of 2 Hz and 100 Hz electroacupuncture on the expression of prepro-

dynorphin mRNA in rat brain

Structure Naive Needle 2 Hz 100 Hz
Supraoptic n. 17.8+£2.6 18.3+4.1 19.046.3 53.7+3.0"
Paraventricular (H) n. 7.94+5. 4 8.8+3.7 8.94+1.3 25.542.9"
Ventromedial (H) n. 5.240.8 7.443.0 6.3+2.1 27.21+3.6"
Parabrachial n. 19.0+£7.2 17.24+3.0 16.8+2.0 58.6+3.5"

Shown are values of integral optic density in T4 s;(n=3, in each area of each rat 3 slices were

scanned and then averaged). ° P<C0. 01 compared with naive, needle group and 2 Hz EA group.

2.3 EL4tH) ¥ POMC mRNAZRIA (¥R 1)

POMC mRNAZE i N At R X B BN R, HHENZ TREFEM T TR
FARE W AME KRR B R R KA F A S BRMIFICMET., RREEH A ERE
R4 T 2 Hz 3 100 Hz L 4f, X4 fili Py POMC mRNAM) RXER A H 0 (% 3).
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Table 3 Effects of 2 Hz and 100 Hz electroacupuncture on proopiomelanocortin (POMC)
mRNA of the rat brain

Naive Needle 2 Hz 100 Hz

Arcuate nucleus 46.74+5.0 48.0+5.3 47.0+6.6 47.945.3

Shown are values of integral optic density in T+ s; (=3, in each area of each rat 3 slices were

scanned and then averaged). There is no significant difference between the groups,
3w

B8 %™ H Northern Z¥ 35 M| T L4t (2/15 Hz) Il 3J5 fiXi .9 PPE mRNA % 3k 4 it B2 45
b, %I EE 5 4 h PPE mRNAFFI5 & AU I0, 24 h A B85 K T, 48 h A By 8,72 h [E (&,
LmFEHEC RN T EEME], 100 Hz B 4HJ5 24 h 7] RASIE K BUS B A 88 M
RIR 2549 ) PPE mRNAS B NE ., £ T LT, AR BEHE R4S 24 h WEF H B
mRNARFRIANEIL . K B e £t v {58 32 8 AR P9 00 IR 42 40 (B 40 B R 4% L 55 B Al B MR %
F4E K% ) i) PPE mRNAZR X 8 B DI5E , 7E3X 46 K38 551 5 70 37 o 41 0 S BB R S 0
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X—ZFERESCWMFEHHRER Y., BEEHRUREENRGE, FEERBRTEBEQ
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R, FEX B FR AL 2 Hz BEHAIPE I HL 100 Hz RGBS .

2 Hz B3§ A0 PPD mRNARY #3A, 7 100 Hz sa 4t 68 BH B 18 na b A% . T Ec iR pa U
. EFH U KR T F I PPD mRNAG A,

75 Foi 33 28 o &1 39 AR B2 1 POMC mRNAR /K, H0] BB JR B 2 5 R % 59 POMC 2t 1k
R, B AR TR &L BT SI B B-IEERK A B . EXT BT A AR IRE. a4 FIX
A 243 R B 3 Hz B4t 60 min 5] 54k A POMC mRNAFR XM &, X—ERA e /G 8
h FF45,72 hak B @i, A LA b X B8 IR B AT RE 2 f St R S B R R A LA RN g £ R
B 4 FE S B i 1) 5 AN [R] BT K

643 3 $1 51 2 % P9 PPE mRNA K 7A 38 0, T 5 45 L 1 51 &2 ixi /9 PPD mRNA ) 3235 1
X — R AREUERN R, BT B o A A e AR, 750 450 B 1R OB M AR T A B
J% V& i (Fei et al, 1987; Han and Wang, 1992), {B{f/5—{28 . TE XA S M EEGEM
FEFRiP3 PPE fl PPD mRNA# &% . 17 335 b A P9 49 Rk B 7 = L e S U P R R IE A
BFTEMBIF ; Fk , IR EERK ZE R 9 R B LR W S B E TR A R B s iR A
BHAZERO, BEH AFERA /KRR TS AR e B B B, o T AR
BB « 2k R A SRR A AT, MR A TTRE, AR ME B AR EE AR B E R N 2 S R
BN, X—REFRHE—SHE.

) F TR L 2 32 77 8L 18 M Y 45 SR BE M A% T LA 35 4 MR K OF- b 4R 486 e A AR (R ZE BT RK
mRNAZE MR ARG, B TS HF6 . H A1 M P9 BT A BRmRNA SR 0 9 B CRT
BE R Xt B AT BT B BB T R AT A 7E . B TR AR LAY ()< , BN LhF o] RE Rt PR &Y 1 16
TRAE BB ML Z—.

HREFHEBEEAT - ILENUER . B AIME TSR TR AFEM,
37 S R T R TR A B AT KR BE Y A B SR AT, 7E e K o 4 U8 B (0. 3 ms) i R IR
SREF (3 mA)ERE E AT, 100 Hz B oA Y 31 A B3R T 2 Hz B4t ifE A . HAAEK
M TRERTUFT LY, FFZMEK,2 Hz IIE c-fos A EMAKTF 100 Hz BT3¢
PPE 3kt 2 2 Hz #3d 100 Hz eg4F (R 1. Wik, ERNrA B RET, W
B 93 R R 645 5 A9 R 98 I BRI, TR B RT 43 MR A AR XS R R 0 — FRRI
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2 HZ AND 100 HZ ELECTROACUPUNCTURE ACCELERATE
THE EXPRESSION OF GENES ENCODING THREE
OPIOID PEPTIDES IN THE RAT BRAIN

GUO Hui-Fu, WANG Xjao-Min, TIAN Jin-Hua,

HUO YuePwing, HAN J1.SHENG
(Neuroscience Research Center, Berjing Medical Unwversity, Beijng 100083)

ABSTRACT

Previous findings from this laboratory have shown that low (2 Hz) and high (100
Hz) - frequency electroacupuncture (EA) accelerated the release of different kinds of o-
pioid peptides in the CNS. In the present study, we tried to elucidate whether EA of dif-
ferent frequencies would affect the transcription of genes encoding different opioid pep-
tides. Digoxin-labeled antisense cRNA probes were used for in si#tu hybridization to de-
tect the mRNA encoding preproenkephalin (PPE), preprodynorphin (PPD) and proopi-
omelanocortin (POMC) in the rat brain. The results showed that; (1) Neither 2 Hz
nor 100 Hz EA altered the POMC mRNA level in the rat brain. (2) EA of the two fre-
quencies induced a similar degree of increase of PPE mRNA in rostromedial reticular
formation (gigantocellular, paragigantocellular and lateral reticular nucleus) ; whereas
in supraoptic nucleus, suprachiasmatic nucleus, arcuate nucleus, paraventricular hy-
pothalamic nucleus, ventromedial nucleus and the nucleus of lateral lemniscus, 2 Hz
EA induced a higher PPE mRNA expression than 100 Hz EA. (3) 100 Hz EA marked-
ly increased the PPD mRNA levels in supraoptic nucleus, paraventricular hypothalamic
nucleus, ventromedial nucleus and parabrachial nucleus, while 2 Hz was without ef-
fect. Since de nnrv peptide synthesis is regarded as a natural outcome following accelerat-
ed peptide release, the present results substantiate our previous observation that EA of
different frequencies exert different acceleratory effects on the release and synthesis of

different opioid peptides in the central nervous system.

Key words: electroacupuncture stimulation; stimulation frequency ; preproenkephalin; preprodynor-

phin; proopiomelanocortin; gene expression



