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AIM: To study the regulatory effect of
Schisanhenol (Sal} on function of rat mneu-
trophils., RESULTS: It was found that Sal
(1« 10, and 100 pmol « L™'} inhibited neu-
trophil activities such as chemotaxis. phago-
cytosts, and superoxide anion production in
witro in a cohcentraticn-dependent manner.
Changes of surface morphology of neutrophils
were observed by scanning electron micro-
scopy. showing that the ruffles and pseu-
dopods on neutrophil surface increased under
the stimulation by chemotactic peptide N-
formyl-Met-Leu-Phe (FMLP}. When pre-
treated with Sal 100 pmol-L™!, the ruffles and
pseudopods disappeared and the surface he-
came smooth. Sal 100 pmol+L.7! decreased the
cytosolic calcium concentration of neutrophils
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and increased the intracellular cAMP level.
CONCLUSION: These data suggested that
Sal could inhibit the function of rat neu-
trophils through affecting the cytosolic free
calcium and cAMP level besides its anti-

oxidant activity.
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Schisanhenecl {Sal) isolated from Schizan-
drae rubriflora has many pharmacological ac-
tions, such as antioxidant activity. induction
of liver microsomal cytochrome p-450. protec-
tive action against CCl,-. alcohol-. and D-
In the

{)>-galactosamine-induced liver injury, there

galactosamine-induced liver injury-'=%,

was infiltration of  neutrophils  and
The parallel

occurrence of both neutrophil degradation and

macrophages in the liver tissue® .
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Liver cell leakage in the galactosamine model
were protected by turpentine pretreatment'®’.
suggesting that neutrophils play a pathogenic
role in the liver injury. The activation and
function of neutrophils have been considered
to be closely related to respiratory burst and
oxygen free radical generation. It is possible
that the anti-oxidant activity of Sal is related
to the mechanism of its pratection against
liver injury. Therefore, the effect of Sal on
the function and regulatory mechanisms of rat

neutrophils were studied in vitre.
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Schisanhenol

MATERIALS AND METHODS

Reagents Sal was isplated from Schizandrae
rubriflora by Professor CHEN Yan-Yong of cur Insti-
tute. It is 3 white powder, M, 402. mp 126—129 C,
{elfF=-+43.0° (C=0.125. ethanol}. purity >99 ¢;,
and lipid-scluble. It was dissolved in Me,SQ. Fura-2/
AM, glycogen, N-formyl-Met-Leu-Phe (FMLP) and
latex beads (0. 8 pum? were from Sigma. Nitroblue
tetrazolium (NBT ) was from Fluka. RPMI-1640
medium and fetal bovine serum (FBS) were from
Giheo, The cAMP and ¢GMP RIA kits were from
Department of Iscrope. Institute of Atomic Energy,
Chinese Academy of Sciences.

Male Wistar rats
weighing 199+5 11 g (n=26) were used. Meutrophils

Preparation of rat neutrophiis

were obtained from the peritoneal cavity 18 h after in-
Jected ip with 0. 2 9% glycogen. The neutrophils were
washed with Dulbecco phosphate-buffered saline with-

out calcium and magnesium (PBS ( — 1) twice and
preincubated with various concentrations of Sal at
37 ¢ for 1 h. Then the neutrophils were washed with
PBS{— ) and resuspended in PBS containing Ca** 0. 8,
Mg'*t 0. 5, and glucose 5. 5 mmol-L™ (PBSt-+31. The
viable cells amounted to >>95 "; examined by trypan
blue dye stamming method.
Chemotaxis assay

by a medified agarose plate method ™. The distances
traveled by neutrophils toward chemortactic pepride
FMLP (d;. true chemotaxis} and medium {(d;. ran-
dom migration ) were measured with & microprojector.
Chemotaxis of neutrophils was indicated by chemorac-
tic index ¢d,/d;}. Meutrophils were preincubated with
Sal for 1 hin 37 C, and the chemotaxis toward 100
omol+L "' of FMLP was measured.

Latex particles were op-

Chemoraxis was performed

Phagocytosis assay-™'
sonized by incubating 0. 2 mL of rat serum. The neu-
trophils (1 %107 cells) in 0, I mL of PBSt -+ ¥ were n-
cubated with 10° particles at 37 T {or 10 min. The av-
erage number of latex beads phagocytosed in 100 cells
(phagocytic rate) and the number of cells conraining at
least one bead (phagocvtic index} were counted under
a light microscope. Neutrophils were preincubated
with Sal for 1 h in 37 T, and phagocytosis on
apsonized latex heads was measured.

Superoxide anion production
production was determined by NBT reduction test™,

Superoxide anion

Formazan formation was measured using microplate
method and detected at 570 nm using a Dynatech Lab-
oratories MR700 Microplate Reader. Neutrophils were
preincubated with Sal for 1 hin 37 C, and the super-
oxide anion production induced by FMLP was deter-
mined.

Scanning electron microscopy (SEM ? examination
The neutrophil suspension was incubated on a cover-
slip for 30 min and washéd to remove the non-adherent
cells. The adherent neutrophils were fixed in
0. 25 %% buffered glutaraldehyde (pH 7. 4) for 2 h at
Toom temperature (18 —22 ). then washed and sus-
pended in buffer, distilled and demineralized water in
succession. Further preparation of samples for SEM
has been deseribed previously'. The specimens were
examuned with a Hrachy S-320 scanning electron
microscope at 20 kV.

Measurement of cytosolic free calcium concentra-
tion The cyrosolic free calcium concentration of neu-
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trophils were measured by Fura-2 loading method '™,
The {luorescence of Fura-2 loaded neutrophils was
measured using a Hitachi model F-4010 spectrofluo-
rometer equipped with a magnetic stirrer and the cu-
vetie incubator maintained at 37 . The ratio of emit-
ted {luorescence at 510 nm over the 340 and 380 nm
excitation wavelength was used to indicate the change
in cytosolic caleium™'”". Meutrophils were preincubated
with Sal for 1 b in 37 €, and the cytosolic {ree
calcium concentrations stimulated by FMLP were
measured. *
Mensurement of intercellular cyclic nucleosides
The concentration of intercellular cAMP and ¢GMP
of rat neutrophils was determined by radiocim-
muncassay (RIA}, After the addition of FMLP into
the mixture of neutrophils, the tncubations were ter-
minated by placing them into an ice bath and the neu-
trophil membranes were destroyed by sonication.
cAMP and ¢GMP in the supernatant of incubations
were measured using the RIA kits.

RESULTS

Neutrophil chemeotaxis The maximal ef-
fect of FMLP on chemotaxis was observed at
100 nmol L™, Neutrophil chemotaxis toward
FMLP 100 ninol-1.7! was inhibited by Sal in a
( Tab 1).

The viable cells after being incubated with Sal

concentration-dependent manner

amounted to =95 % examined by trypan blue

dye staining method.
Neutrophil phagocytosis

of the cells with Sal decreased the phagocytic

Pretreatment

rate in a concentration-dependent manner. but

Tab 1. Effect of Schisanhenol (Sal) on chemotaxis
and phagocytosis of rat neutrophils. =3 rats. ¥—=*s,
*P>>0.05, "P<D. 05, "P<ID. 01 vs each control.

S‘:‘hlsan— Chemotactic  Phagoeytic Phagocytic
enol / Index Rate/ 0y Index

pmol-L~! " (beads‘ceil}

o] 2,140, 22 gl.o£2.4 4. 8+0, 1D

1 i.8440.18 56.3x2 5 4. 110,26

10 1.48£0. 27*  47.0+3.6 3. 58+0. 61"

ioo 1.26+0. 14 32.3%8.7 2.5940.15°

phagocytic index was decreased by Sal only
at 100 pmel<L "' (Tab 1).
Superoxide anion preduction FMLP

stimulated the neutrophils to generate super-
oxide anion., which was expressed as an in-
crease of absorbance at 570 nm. The superox-
ide anion production of the neutrophils stimu-
lated by different concentrations of FMLP was
inhibited by Sal concentration-dependently.
An inhibition was seen in Sal 10 and 100 pmol
L7 (Tab 2).

Tab 2. Effect of 5al on superoxide anion production
of rat neutrophils. =6 rats. Txs.

*P>0.05. "P<D-05. “P< 0. 01 vs each control.

' P<Z0- 01 vs control of FMLP(— ).

Schisan- Superoxide amon/Absorbance at 570 nm
henol/ FMLP FMLP FMLP
pmolL™ =) 19 nmol-L~' 104 nmol-L™!

0 005440, 002 Q. 078=—0.GO8' 0.Q93+0. 007
1 0.05240.002 0.07740.008° 00930, 011"
10 0.048=0. 009" 0.06240.003" 0. 0T4+ 0. 004°
100 0, 05040.002° 053240043 0. 059+ 0, 002°

Morphology of neutrophils The ruffles
and pseudopods on the surface were increased
when stimulated with FMLP 100 nmol L7,
indicating a stimulation of neutrophil migra-
tian. After pretreatment with Sal 100 pmol
*L~". the ruffles and pseudopods disappeared
and the neutrophil surface became smooth
(Fig 1.+ Plate 2).

Effect of Sal on cytosolic free calcium
concentration of rat neutrophils In calcium
(0. 8 mmol +L7")-containing medium,. the rat
neutrophils pretreated with Sal 100 pmol -L™?
showed a rise of cytosolic free calcium ({rom
28. 3 to 69, 1 mmol*L ™'} stimulated by differ-
ent concentrations of FMLP. In calcium-free
medium ¢ containing edetic acid 0. 5 mmol
L"), the intracellular calcium mobilization
was also inhibited by Sal 100 pmol » L7}
{Tab 3).
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Tah 3. Effect of Sal on cytosolic free calcium concen-
tration of rat neutrophils. n=16 rats. Xzts.
*P0.05. PP<I0. 05. “P<Q. 01 vs each control.

t P01 vs control of FMLP(— ).

Calcium Schisan- Cytosolic free calcium /nmol~L ™"
in henol/ FMLT FMLP FMLP
medium pmol+L™' {—3 16 nmol-L7! 100 nimot-L 7

+ aq 4545 g1x7 151417
- 1 43—4"  B512* 145+ 14"
+ 10 457" T4dx 6" 135+ 11*
+ 100 43+12 50413 103+11°
— ) 28+t 2 45+ 5 60+12
— 1 348 5147 70=+11"
- 10 2248 3148t 49+ 6°

— 100 2043 306" 284"

Intracellular ¢cAMP and cGMPFP level
Decreased levels of cAMP  ({rom 7. 4210, 06
to 6. 073 0. 26 pmol/107 cells, =35 and m-
creased level of ¢cGMP (from 0. 491 0. 03 to
0.7210.18 pmol /107 cells, n=5) were shown
when the neutrophils were stimulated by
FMLP 10¢ nmol - L7
with Sal 100 pmol » L™", the intracellular
cAMP level increased (6. 9010, 43 pmol/10’
cells, =5, P<C0.05). Sal had no effect on
the ¢GMP level of neutrophils.

After pretreatment

DISCUSSION

In this study, the anti-oxidant effect of
Sal was also observed in rat neutrophils by us-
ing NBT reduction test. In addition, Sal not
only had antioxidant activity, but also reduced
the generation of reactive oxygen species
(ROS) by inhibiting chemotaxis and phagocy-
tosis of the neutrophils. Because phagocytosis
of neatrophils stimulates the production of
ROS including superoxide anion, hydrogen
peroxide and hydroxyl radicals, which would
cause tissue damage in some non-infective in-
jury models. This result indicated that the
hepato-protective effect of Sal might he par-
tially mediated by its inhibitory effect on the
neutrophil function as well as its anti-oxidant

activity.

The migration and phagocytosis of neu-
trophils may have relation with the changes of
surface morphology especially the appearance
of pseudopods''?’. wvan Oss et af had demon-
strated that glucose could inhibit the phagocy-
tosts of neutrophils by causing a retraction of
pseudopods and converting the cells into a
sphenical shape''. Qur resuits showed that
the ruffles and pseudopods on the surface of
neutrophils were increased under the activa-
tion of FMLP, a chemotactic peptide, Sal re-
duced the appearance of ruffles and pseu-
dopods on the surface of neutrophils, showing
its inhibitory effect on the migration and
phagocytosis of neutrophils.

The interaction of EMLFP with its specific
receptoss on the surface of neutrophils was the
initial event in neutrophil activation, was fol-
lowed by a rise in cytosolic free calcium that
was due in part to an increased influx of extra-
cellular calcim and also to the mobilization of
iniracellular calcium*'?’. Sal exhibited a down
regulatory effect on cytosolic free calcium con-
centration by both the reduction of extracellu-
lar caleium influx and the intracellular calcium
mobilization, The binding of FMLP to its re-
ceptor and formation of inositol phosphate
were necessary while the cytosolic {ree calcium
increased"*'. Therefore, the effect of Sal on
FMLP binding and formation of inositol phos-
phate needs further study. In addition, the
changes of neutrophils activity were also mod-
ulated by intracellular cyelic nucleotides. In
our experiment, decreased level of cAMP and
increased level of ¢cGMP were demonstrated
when neutrophils were stimulated by FMLP.
Sal exerted a reducing effect on the intracellu-
lar cAMP level, although it did not affect the
c¢GMP level. These data suggested that Sal
could 1nhibit the function of rat neutrophils
through affecting the cytosolic free calcium
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