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Effects of tetrandrine on cytoplasmic free calcium in rat neutrophils

HONG Ju-Lun, ZHOU Han-Liang, BIAN Ru-Lian
{Department of Pharmacolcgy, Zhejiang Medical University, Hangzhou 310006, China)

ABSTRACT Neutrophils (NP) cytoplasmic
free Ca®* concentrations ([Ca®t1:) under
several conditions were measured with Quin
2 in rats. The process of loading Quin 2-
AM into the cells followed by its hydro—
lysis was assured by monitoring the shift
of fluorescent emission spectrum of Quin
2-AM to that of Quin 2, The resting
[Ca**], of NP in Ca’‘—contalning and
Ca**—free solutions were 186+ 45 and 46+
16 nmol/L, respectively. indicating extracel-
lmlar calcium concentration ([Ca®**],) plays
an important role on [Ca®*l.. Among
agents tested, prostaglandin E, (PGE,) 100
nmol/L. did not change [Ca®*], signifi-
cantly. Caleimycin 25 pmol/L, leukotriene
B,(LTB,) 60 nmol/L and platelet activating
tactor (PAF) 1p nmol/L increased [Ca?*],
of NP in Ca*'—containing solution from
185454, 175+36 and 188454 to 814+
67, 577*229 and 540+174 nmol/L, r1a-
spectively. But. compound 48/80 3.2 ug,/ml,
LTB, 300 nmol/L, PAF 10 nmol/L and
PAF 5 nmol/L plus LTB, 150 nmol/L did
not change significantly [Ca®*], of NP in
Ca®* —free solution, indicating that these
agonists can not release intracellularly stored
Ca®* or no stored Ca’t in NP is avail-
able. The rises of [Ca®*], produced by
calcimycin, PAF and LTB, were markedly
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inhibited by tetrandrine (Tet) 65 pmol/L,
These results, as a whole, show that Tet
inhibits the rises of [Ca?*], of NP induced
by calcimycin. PAF and LTB, via decreas-
ing Ca®* influx. The Ca®** antagonism in
this case may be related to its anti-allergic
actions.

KEY WORDS tetrandrine: neutrophils:
calcium channel blockers: A-23187 (ealcimy-
cin):platelet gctivating factor: leakotrienes B:
prostaglandins E: aminogquinolines
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M 4E([Ca?* 1)) 186445 nmol /L, [ Ca?*], BRI B fi&
M THEsh4S. PAF, LTB, f1 A-23187 §R{E:# Ca®*
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P R 5 £ B AR, KSRl Quin 2 {2-
[¢2—bis - [carboxymethyl ] —amino—5-methyl-
pheoxy ) methyl]-g-methoxy—g-bis [carboxy—
methyl] aminoquinoline} 3@ #% T E NP
RILCa*" | R EHEALRIER T £k, MET
Tet X LCa** 1y i BEMT, 4747 T Tet FIPERIPLER.

MATERIALS AND METHODS

Tet FHME—H B =5, Quin 2-AM
{2~[ (2-bis[ carboxymethyl |-amino—5—methyl-
phenoxy)-methyl |-6-methoxy—g~bis[carboxy—
methyl | -aminoguinolinetatrakis [ acethoxy—-
methyl Jester}, 1/ 4% 3#% 35 B F ( platelet
actlvating factor. PAF), {k&¥r 48/80, A
H R E E, (prostaglandin E,, PGE,;) M {
Slgma /28], H#Ig=# B, (leukoiriene B,,
LTB,) & jm & X Merck Frost S0 siR i,
£/ 8 E (calcimycin, A-23187) WM H
Calbiochem Beohring -5, A% ¥ B £iT
TEHLBYPFRRRE, RS NEFEBT
MPF—4,

S NP &y 4 WM Ex Sprague—Dawley
KB, {hE 180+SD158, ZRMREANER
BN ARERF0.2ml, 4hfF 3% %, [
., FREAEABBRENES S M, Wil
PR fEis ik, 4008 B0, 7min, Z* 1,
A A BRA RIS R mia, 30s 5
AR B oy Hanks %, 2.0 2% £, ElIEE
Hanks ¥/~ NP, Wright fvfa, NP>-095%,

Quin 2-AM 8 A NP® Ty - 3R NP S
EE, i1 Quin 2-AM ¥ 30 pmol/L(}] DMSO
W), FTH A EF ] DMSO, 37C/K¥E1h
5. EEE D4 Ca?t 4 Hanks @t & EGTA
0.3 mmol/L {81~ 5 Ca®** g Hanks @t NP 5
X, HWMBE2x10'NP/ml, GirHkie,NP
B> 95%,

WABEHMNERICa™ BN B
bR#E Quin 2 HEH NP & ¥ 0.2 ml TR

Wei (37°CHEHED, BEMNA—FREMW Tet,
E smin FlE R LE E, BOK ¥ K336
nm, POEHSE2Zam, HHFK 4920m, FH
gk 15nm, 3 NP E 2 F & Ca®* g Hanks
Wi, EHAENE NP #F SR M2 BRRR 8
e R REHIT L, REWERE
Rt 50 pg/ml LIgEE AR, {# Quin 2 39
fesrEkEp Ca® Br i M, HEHBEEN
Louxy B0 M0Cl, 0,5 mmol/L, 3% Quin
2 HIHESE, BERTEIHE OF 38 % Lo, [Ca®*h
FITE A =X ¥ [Ca* (=K, ,(I~0.,16 1)/
(L,- I, Hr, KE;=115nmol/L, % Quin2
5Ca* ZHpEEY B I=L-Lawy ha=
Loex — Lmin, 25 NP BEF K Ca®* fy Hanks i
Wi, BEliE NP 7EdF SR i AR
WERRIEREFEHNF, RENERR2EK
50 ug/ml BN, HH H Ca®* 3 EGTA
g&, WABHENXRBRE R Fuu, ERMN
CaCl, 1,8mmol/L, {f EGTA 3k & [ Ca®*
Bitaf, #EREMC®™ 5Quin 245, i
B AR RN Fouw, [Ca** it BA
Aoy [Ca**Li=Ky(F—Fpn)/(Frux—F), H
EPKd W%K —':7- _]'_'.‘k"ﬁ*ﬁ Ej- J:i"EL! Lml-xl
Lniny Fy Fouxy Fen BHRESR Quin 2 fif78
NP B2 3| MR GESE BRI BRWE
WE/h(ETREAYE B, photobleaching ) fE AR
BEIE, HEATER BT IRA = 22 0 0 3 B

RESULTS

Quin 2-AM WBAEMN #HAK M EE
Quin 2-AM N A B NP Bk Jaor o R EH
Wi, BEALTF 430nm, ITCHE E1bSLL
Hanks 3Bt NP @k, b 0% STkt i hr
F 492 nm, 5 @EEY—B, UAQuin 2-
AM E kA NP 33 40k N8 Bs/K 0% Quin
2, FITEpEEERE EaRi70Ca L A BiE (Fig 1),

ENXEREN NP E[Ca® ], & Tet fniAM
WHSICa], RH[Ca ], 0 TFHEKEHA
NP #r & Ca’ gy Hanks @ g [Ca** i 9186 %
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Flg 1. Fluorescent emission specira of neutrophil

suspension (A) just after the addition of Quin 2-

AM and ¢(B) after 1h incubation at 37%. Slits

were 15 pnd ? nm for E,. and E., respectively,

E, wavelength was 336 nm (n=25),

45 nmol /L _fj Tet 65umol/L, 5 min ¥}[Ca®*],
BHE ¥ W, #£ & %F EGTA 0.3mmol/L K%
Ca®* Hanks jiErft, TE# KRB M [Ca™ i BH
BIE{E(Tab 1),

PGE,, A-23187, LTB, fIPAF Y fr &
Ca*+ &y Hanks i th NP @y Ca®* ], gy¥JE M B Tet
WX AR mTab2 ™ L, % & Ca® i
Hanks j#th ,PGE,160 nmol/L ¥ NP gg[Ca®* T,
* B ¥ mW. A-23187 25 upmol/L, LTB,
60 nmol/L 1 PAF 10 nmol,/L ] {# [Ca®**}; B

Tahb 1, Cyrtoplasmic free calcium econcentration
{(LCa?* 7} of resting neutrophils from pormal rats
gnd the effects of tetrandyine (Tet) and extracel-
lular calcium concentration ([Ca**1,} on [Ca?*];,
X+:SD. *P>0.05, **P<0,05, ***P<<0.07 s
confrel,

[Ca?+], Tet [Cal*],

D

™ " mmol/L) (umol/L) (amol/L)

Control 325 1.6 0 T 186145

Tet 21 1.6 65 189+ 49"

EGTA 1 0 0 46+ 16" ""
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Tab 2. Effecis of prostaglandin F, (PGE,),
calcimycin (A-23187), leukoiriene B, (LTYB,) and
platelet activating facior (PAF) on [Ca®**], of
neutrophils in Hanks” solution ¢ontaining Ca?* and
antagonistic actions of Tet against A-23187, LTB,
and PAF, *P>0.05, *"P<0.05, ***P<0.01 »s
before the addition of the agonist, 1P>0.05,
1P (.05, tHP<0.01 ¥5 confrol (without Tet),

Drug Tet [Ca%+]¢nmol /L)
(nmol/L)  (umol/Ly "  Before After
PGE, (100) 0 5 206x1g 207 +14"
A-23187 0 7 185254 8l4:67***
(25 umol/L) 32 3 133%15 §B5X-9e't
65 4 186%12 23+ 27Ht
LTB, (60) 0 11 175+36 577+ 229%"
65 7T 219428  249-- 23ttt
PAF (10} i} 13 188354 540 174°*°
65 10 169k60 1s7TL51MH

SHE. N H Tet 32 umol/L g 65 umol/L,
Smin 5 B VL 4H B 3 E 8 A-23187 o &,
[Ca® N gy LFIEEERE{E. [, F2 A Tet 65
wmol/L &B %Ifi LTB, 60 nmol/L #1 PAF 10
nmol/L J5& NP [Ca’* ], 147 Fi (Fig 2).

fk & 48/80, LTB, o PAF ¥ X Ca**
By Henks FEh NP[(Ca>* L Y EW LS4
48/80 3.2ug/ml, LTB, 300 nmol/L,PAF 10
nmol/L % PAF 5nmol/L jjif LTB, 150 nmol/
L %1% Ca** g Hanks ¥R NP & [Ca** 1 (& FH
£ 1 (Tab 3),
Tab 3. Effects of compound 43/8(), leukoiriene
B, (LTH,) and platelet activating factor (PAF) on
[Ca2*7], of neutrophlls in Ca**—Ires Hank’s solution.
*P>>D.05 v5 before the addition of the agoniss,

(Ca*3; (nmol/L)
Before After

Compound 48/80{3,2ug/ml) & 4513 43+12°
LTB, (300) 3 pdx38 646"
PAF (10) 4 46222 47121
PAF (35)+LTB, (150 3 33x13 4244°

Drug (nmol/L) n

DISCUSSION
ARICHBAL Ca® BFH B NP gy [Ca*' ],
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Fig 7. Antagonistic actlons of Tet on increases

of cytoplamic free calcinm concentrafion ([Ca®*]}
induced by (A) ecalcimyein 25 pmol/L, (B)
leukotriene B, (LTB,} 50 nmol/L and (C) platelet
activating factor (PAF) 10 nmol/L, The numbers
on the right indicate [Ca?*], levels, {(a) without
Tet, (b Tet=32 umol/L, (c} Tet=g5 umol/L.

BB ETE S Ca® & NP py[Ca®* ]y, 388
[Ca™ 1, fE et [Ca® L EEEER, XRT
BERE NI Ca® nuiE B i NP [ Epg Na*
—Ca®™ YA 4" AE A B ) 22 R T [Ca® 1
BE 1%,

NP i EESC™ | R By m# =
£, BRSBUR Bk ay [Ca®r ], B{E &y 200 — 300
nmol/L¢, A SriEsd: LTB,, PAF fi1 A-23187
fEHT NP 5, [Ca** i B@miEit LR RiE, B

BT EAfE S NP S5 R35 47, iR MR NP
2 B33 ok SRR e 1N B AR Hz iy PAF
0 LTB, (9 4EF IS B W] s 05 i B0 i & i
f:. PGE, th 2 —F&EE puid SR £ EAE,
B oM ErAL Y, B AX H REE
PGE, %f NP [ Ca™* L %% # %, & PGE,
M EMmEER BB R ER B XA, NP
REEEBWMBEABESNAHEE®. KX
BPETLCa** L B # -, PAF, LTB, it &
My 48/80 REEMLCa* ] ¥, FIgEE X2
W EEME AR NP B AS, REKR NP
HEMEN EE SRR

HICE PRI Tet 3 NP pyid BICa> 1, %
HEN, {HEEX i PAF, LTB, 1 A-23187 i
F[Cat* ) W5, B % PAF, LTB, Rl A-
23187 BrEcm[Ca™ i FHE KM T [Ca* 1o, 00
Tet BT iH Ca®* WFG W HCa™ 1 FE
ISR, X R R B e R VO mibL
7, NP iS5 5m %R 510, Tet bl
NP flOE RFE T HeH I 20F Fi, BETR
PSR KT L0 E L,
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Effect of fluorocarbon blood substitute

on neutrophil phagocytic function

XIAO Nan, LU Xi-Chang, CHEN Hui-5un, YANG Zhi-Huan, TIAN Kun-Lun -
(Research Institute of Surgerv, The Third Military Medical College, Chomgging 630042, Ching)

ABSTRACT Necutrophils were incubated at 37°C
for 2 h with fluorocarbon blood substitute or its
main components i vitro. Neutrophil phagocyto-
sis was determined by the method of chemilumi-
nescence (CL) and the concentration of intracel-
lular cAMP and ¢GMP were assessed. The re-
sults showed that the CL was inhibited while the
level of cAMP was elevated., The alteration of
cAMP seemed to be correlated with the inhibi-
tion of CL. Only did the emulsifier Poloxamer
P-s8 (F-;3) of fluorocarbon blood substitute
have the same effects. 1t is suggested that fluoro-
carbon blood substitute can inhibit neutrophil
phagocytic function and the emulsifier F-68 may
be responsible for it. The mechanism may be
associated with the clevation of intracellular

_cAMP concentration.

KEY WORDS neutrophils;

lnminescence

fluorocarbons,

Fluorocarbon blogd substitute (FCBS)
is capable of carrying and delivering sub-
stential amounts of oxygen. It can perform
the role of red blood cells in transporting
oxygen throughout the body and has been
applied increasingly in clinical usaget'’,
However, FCBS had some adverse effects

Received 1988 Jul 14 Accepted 1989 May &

on neutrophil phagocytosis, chemotaxis and
even metabolism®®-+*, The present study
was undertaken to investigate whether this
effect was due to FCBS itself or its com-
ponents.

MATERIALS AND METHODS

Fluorocarbons were obtained from
Shanghai Institute of Organic Chemistry,
Chinese Academy of Sciences. and emulsi-
fied with Poloxamer F-68 {(F-63) in our
laboratory. The emulsion contained (g/L):
perfluoredecalin (FDC) 14, perfluorotripro-
pylamine (FTPA) 5. F-68 45. glycerol 10.
glucose 1,5, hydroxyethyl starch 30,
NaCl 3.0, KC1 o.27, CaCl, 0,22, MgCl,
0.15, NaHCO, 0.5, with pH 7, 4-7.6.
The average diameter of the emulsion par-
ticles was less than .1 pm.

Neutrophils were separeted from hepa-
rinized bloed of healthy donors using a

modified method of gradient centrifugation‘s’,

Neutrophil suspensions were washed and
then suspended in Hank’s solution at
a concentration of 2x1(0° neutrophils/ml
prior to incubation. Ower 909% of neutro-
phils was yiclded by mjcroscope screening
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