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5Ca-uptake, mitochondrial protein bound
Ca** and ulirastructural distribution of Ca®*
in some brain regions of mice during drug-
induced analgesia! '
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Shan-Ling, WANG Xin—Guang, YANG
Ai-Zhen, WANG Tian-Lun, ZHAQ Wen-
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ABSTRACT After buprenorphine (Bup, 0.8
mg/kg ip) treatment #Ca—ptake {(cpm/mg fresh
brain) in vivo by brain slices decreased from
89 + 12 and 485 + 12 te 522 + 14 and
408 T 10 and mitochondrial protein bound Th+
'( T+ relative finorescent intensity) reduced from
41 + 5and 32 + 2 t0o 30 + 3and 22 + 2in
periacqueductal grey and hypothalamus, respec-
tively. A large amount dense precipitate occurred
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in the myelin sheath and mitochondtia in both
regicns. The “Ca-uptake cvoked by buprenor-
phine at 1§ ug/40 pi in vitro has the similar
tendency with that in vivo. Treated by ruthe-
nium red (20 pg /mouse ip or icv) befpre
buprenorphire, the above-mentioned effects were
all abolished. Similar results were obtained with
morphine (Mor, 1p mg/kg ip) and verapamil
(Ver, 8 ug/mouse icv) Instead of buprenorphine
and ruthenium red, respectively. These results
suggest that Ca?* transport across ncuroplasmic
membranes plays a2 mediator role in drug-induced

analgesia.

KEY WORDS buprencrphine; morphine; cal-
cium radioisotopes: mitochondria; ruthenium red;
verapamil; neurpchemistry; analgesia; calcium
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MATERIALS AND METHODS

MARE BEWRFRNSRO8H, K EH25+
SD 18, % o', FMEMlTH, FELRAR
ik W %E. 7T ™ i HE(buprenorphine, Bup,
0.8 mg/kg) =k, & i (morphine, Mor, 10 msg/
kghip, 47T (ruthenium red, 20 ug/mouse)
L1  (verapamil, Ver, $ug/mouse) ip &
icv, R{EE(AL) = 100(TL-BL)/{10-BL),
TL 34t B 5, BL AE g R M.,

M EBIE& "Ca ME /b B aTwHE
B, KB EFGTOAIEEARKEARR
{periaqueductal grey, PAG), T -Itjg (hypo-
thalamus, Hypo) f}§ % (hippocampus, Hipy,
£ {CHEAF. {# B MclLwain Ji 31 K ¥l 47 i
0.2mm @EH, HER, FTHEFT & 2mi
KAENTRHEENIEEER, REHE 95%0: +
5%CO, R 36°CIRE 15 min, HE& g *CaCl,
{8.25 x 10° Bq/100 ply ¢ 4R IR H 20 min, WK
EHRE, AR S EERER2K 8K

15min, JI A 0.4ml 30% H,0,#f10.2ml §

B:,80CH{L 1h. BHIEBIIA 4m] Z 2L
R&F1 5 ml [ 4R (PPO + POPOP), 7f FJ-2105
R R P AL {3 A 0 S R TR

NSRRI O B 0k - Th* 8% 3¢ M =
ARFEE 1 XWEELE. 5585 TR R
X. #SHREFAE Tellon #$HHS % 85 A
HERE 0.32 mol/LAEY, & %, B & & &% B
BEORBEANSEENESK & F H K&
YD, GERE R & E A 40ks, Mo.2ml
Tb**(TbCl, 0.2 mol/L), »zkH & Py BB
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# 0.4ml{0,.5mol/L), pH5.2, B E MEE
KE LB 2 ml, 36°CF# 1h, Ji| Hitachi Rf-
540 MBI SN EE (A 7 Tb® 2% 5 B,
hem =545 1M, A, =295 nm,

HNEEREE 5% 2 B 30 min RIE
R, & E R 90 mmol A B 4 Ak
TOLRER. ERNREEE. RS8R &
90 mmol By 3% % " EEIE R (PH 7, 4) 8k 4% i#
20 min, | H B A EH KX, &K
Tmm® /B, BA R AR Z REE R
2h, HA&FEE 4790 mmol t5 7.5% i 8% & ik
(PH 7. )&k 1 h, S 120 MER, 2% 8
BREEHEBREE G, B KPH IOE R
15min, ff/K, Epon-12 l, 60°CE % 48 h,
LKB-V B@E@E W 544D ), WE 50 nm, &
BAirERE WEG G, f£EM-10050
JEM-200 CX 1 & ME.,

R T EE ULE R (LR, BRI E
By ) B T M Formvar BLHYER 1,
Link-860 X-3T£RA8iE (01T 8407, Mk

- B 120 kY, 113k 200,

W& T4 (Sigma); BIEERH(E Merck),
Tb,0,(GR, Johnson Mattkey); b 'T ksl
FICHLPA 25 — & 25 77)y *°CaCl,, Lk iR &f #
18.5 MBq/ml (e E B2 T e B2 AT,
EfrRFAE) Hhiax Kool T FHigHE
(REREH TV TSR,

RESULTS ;

$T X% Bup SUMFIRE X “Ca 5§k B iy il

1 A LIS K, BE{ENE
# %R, $A55 ip Bup 0.8 mg/kg, 30 min 5
W 3K, THE AL(%). 7% Bup §f 15 min
st iov 4T4T 20 pg/mouse, FEIE—K 3 185
KEFEANEL, W CCaly 5 M TR E, &R
Tab 1, - :

M Tab-1 A |, Bup FH3EZRHEBHIY.
5 peEiRf, PAG F1 Hypo B i X i “Ca i
B BRE.. Fskicv T, BT EH
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Tab 1.  Effects of ruthenium red (RR,20 pg/
mouse icv) on buprenorphine (Bup, 0.8 mg/kgip)
induced *“Ca-uptake in brain slices, n=§-10 brain
slices, » + SD, *P>>{.05, **P<0.05, *"**P<{0.01
¥s copmtrol, 'P<0.05, ""P<{0.01 s Bup grfoup,
and between the groups of Hip, P>>0.05. Hip=
h!ppocampué, PAG = periaqueducial grey, Hypo=
hypothalamus Al= anslgesic index.

“Ca (cpm/mg fresh brain)
Group Al {%) .

Hip PAG Hypo
in vivo
Contrel 5115 544414 589412 486112
*8 N -e +%8
Bup 51+13 534+11 522414 408110
ot 't att
RR +Bupld+17 540+14 B24+14 503+
In vitro
Control B45+21 7214120 824415
L2 ] L]
Bup 858112 628 it 12 781 -‘_-ED
+t «t
RR +Bup 638117 756x21 848115

In vitro, Bup 16 #g/40 nl was added togther with
*CaCl, (9,25 kBqg/100ul) into incubation medium
with slices. RR p.4pg/lopul was added 15 min be-

fore Bup, After incubation, the razdicactivity was .

determined by a FJ-2001 double channel liquid
scintiliation specttometer,

*Ca JEEVH S M N, 3k Bup T4 + Bup it
B % Hip 1y *°Ca DU AR E W,

2 i mT44d O WEas

& in N 1°CaCl, 5,25 kBq/100u]l; (2) Bup 4
SN Bup 15 ug/40 pt FFEEEA &R *°CaCl,
(3)47 4L+ Bup H 45 B 4 I N 47 4. 0.4us/
10pl, 15min j5 & jin Bup f1 °CaCl,, # B [
HEA, ABUE “Ca WS ERE.
SiEpi B —i#, Bup i i PAG § Hypo
By °Ca BEEX B EEM; WAL S H M
BBy 45 . Bup = 47 4. + Bup 4 ¥ 74 Hip i
Ca R A T EN,
READETESTFMHEARNENRES
Ca'* MR % T %4 Bup R 15min icv 4] 4L
20 ug/mouse, M Tab 2 ®] R, Bup & § i,
PAG 1 Hypo B2 fr fRIR &5 & Ca'* T3EHM,

TEEN TV SRR, TR AE, X
A~ B B 2y R R 4% & Ca®* R1H 86 19 B9 B Re
k. %R 3HE Bup = 4741 + Bup &M %f Hip g2y
IR o Ca BT HERE,

Tab 2, Effects of RR 20 ng/mouse icv or vera—
pamil (Ver., 3 pg/mouse ic¥) on Bup (.5 ms/
kg or morphine rMor, 10 mg/kg)ip induced snsl-
gesls and mitochondrial protein bound Th**
(ThCl;) fluorescent intemsity, k=9-10 mice, Z-+
sp, *P>>0,05, **P<0.05, ***P<D0.(10 vs control,
HP<0.05, '‘"MP<0.01 v Mor or Bup group, end
hetween the groups of Hip, P>-0,05. Other notes
are the same as in Tab 1,

Tb* relative

Group Al(e) fluorescent intensity
Hip PAG Hypo
Control  5+6 383 415 322
Bup 49+ 11%°* 3741 303" 2212
RR+Bup 14+18*t 4144 515" 3gtath
Control  4+3 32 42+5 arx3

Mor 75+ 22%** 30+6 311t 26+4°°*

Ver+Mor 101+ 10%1% 3843 4046 351 2"

M Ver 3pg/mouse {1 Mor 10 mg/kg fE [&
BB ARG T LB R(Tab 2),

. B HMTAEHEEMBS O 5 FHR
W ZRTE3 4, 4 20us/mouse ip 15
min f5 ip Bup 0.8 mg/kg, TR 5 I FEEH
REERME S EER Ce* o%H HIE
¥, REBRESHBHARE 30min B £ K8
BT DPE, ARWNEBRBRE.

Fig 1 2 ip £ # /K 5 Hypo(A) f1PAG
(BYFi 454 Ca®* S OB BRUY | Fig 1A
MBAR, X EENHRT RN EEER
RELRAERL.

. &4 Bup 5, Hypo (Fig 1,C)#1 PAG(Fig
1, D) MR RN UK RE F B EH
fr . FE 4 4 Hypo(Fig 1, E)f1 PAG(Fig 1,
AR ENETRERRARME 2.

ATERREEERLER 4G, RARF
Y X-HERE o5 ERLGES & it
wHdkiTT o E ST, X Figl G, A S X~
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e IR Sra, 2% U 7E 3620 eV &h(Fig 2,A)
g, &R 3600 ¢V ) Sb-L F1 3650 eV
iy Ca-Ky & 51 &0, T Fig 1, G A
B )-EwE(Fig 2, By, HIANEERPESFH
s, HRAFMESRATH AN, it U
A EE T E RS,

A P+0s

|

Fig 2. X-ray spectrum ol precipiiates spot (A)
and control spot {B) of Fig 1 G, respectively,
The main element of the precipitaies was Ca’*,

DISCUSSION

XTF Ca** ERBHEEBHIHESS oy fEH
N, ESREEEE. FAMAAC" R
RS SENEF, CIEgEE HF Rk
Ca** SAWBELATIAMEBEA B, AL
XERE, TIEREESEN. ERRERE
FIHABEH SO EAER TS S M RR%
RSB pa4h Ca® RUSEIE 46 3, T H . Hypo M
PAG gy Ca** &} 040 BB LT B & —H§,

HEMERY, £Dup kR 5, Hypo
PAG DUM# BTN A RET K B Ca®, &
HiNA, FHERSTSRHTHE W& 8 E
§, 25T i Bl SR = 2219 2 £ HL AL AR LT BB
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K&, Ak, shiElir SRR L8, HilE
EETEE, MLERH A TaalAAE
Ca** JLIEWRr AFTAM, T W& £ Hiny
B8R /DS BT AR ) SEA TR Y, REAY R
EEMREESEERTEBREN, BR—27
HRREE, EhaaEmEmmas, Xug
WRILR PR PR BT A5 X, B
M EARESHEZ A A — % £ 12 om A4
RE . ATERBENWBKES, 8
AR R P R R, 2 S S R
Wi, ELPAULETEYE, MHERBSRSHFE
G B> B 7 Ao, Ht, BRTAHEELT
B— I ZPHRRBINAERE TH, MK
MBS MT Ca® WHEE. ME B TUHE
BRyEELY Ca* PLEPRSHE, Mlash Ca®r
TR AT gl M L S E N EIE R, [EETA.
Wik R SRR AT FETE
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Potentiation of electrpacupunciure analgesia #E TR K;E/’\ﬂlﬁ A, iv I-THP 8 mg/kg
by l-tetrahydropalmatine and its analogues EH[F 2% THB 15 mg/ke §1 i~-SPD 4 mg/kg ik
in rabbits SHEENCE H R TR D E R TR iR, R

K RIEFHE B R EERY (|, FEA-THP, THB fni-SPD

i sl
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Cheng, CAO Xiao-Ding ) ‘ “
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ABSTRACT !-Tetrahydropaimatine (i-THP), 72 I Y 2 53T (I-tetrabydropalmatine,

tetrahydroberberine (THB) and I[-stepholidine 1-THP) 5.
(]-SPD) are the homologues of tetrahydroproto ﬂﬁﬁfﬁ“ 'Eﬁﬁj URAT G mRE
berberines and have a common antdgonistic effect %gmﬁg Thk, - 2 {EA /D ﬂ?l&j{pﬁ]ﬁﬁ,

10 central dopamine Ieceptors. In the present SR T R R S — R R R g 20,

experiment, the potassium iontophoretic dolori- Eg. f]\ﬁﬁ (tetrahydroberberine, THB)”’“ﬁ
metry was used to determine the pain threshold

of rabbits. Unilateral “Hegn” point (the dorsum ﬁ: B T & B % (I-stepholidine, [-SPD)®’ £
of the front paw, between Ist and 2nd metacar- HS I-THP {1891k F &40 &8 ohée, D

pals) and “Waiguan® point (the dorsum of the B /~ I-THP s
foreleg, between radius and ulna, 2cm above B2l 5 B2 R 89 5 4 %%, AER

the wrist joint) of each rabbit were electrically 5t 1-THP, THB f) I-SPD w[EH i P iK% B
needlefk.EThe ;fSE;lc)ts of i;rkx-THP ::.ms;kg. THB Rk, EPAFLRLSERIEEHNCD. —
lsmg or 4mg/kg on electroacupunc-

tufe analgesia were investigated. The experimen- quﬁ_?;re&%ﬁiﬁﬁﬂﬂﬁﬂﬂﬁ%ﬁﬂﬁﬁm
tal results indicated that these 3 agents enhan- fERYD, ANf—F THROIREOERSES
::::I the lmwzcythOfd °1°:’;:°a""“1’“nﬁi“’;h .ana.lgesia HEPURERSE R, IR ) SRR

prolonged the duration as we is inves- .

tigation gives the evidence that the drug pos- S Hﬁﬁ%‘f‘ﬁﬂ.ﬁﬂﬁ@ﬁ’ﬂ,ﬁijﬂﬁﬁﬁ RXE,
sessing antagonistic effect to central dopamine W% -THP SR S FH, WEI-THP

receptors could be used as a synergist of acu- HiEE RN, hE H E2Y THB f11-SPD

puncture analgesia. ﬁfﬂ.ﬁﬁﬁﬂg ¥R
KEY WORDS  i-tetrahydropalmatine; - tetea- :
bydroberberine; - i-stepholidine;  acupuncturs; MATERIALS AND METHODS

analgesia; berbines

I-THP B (- REILH#). THBR)
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