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Effects of gypenosides on mouse splenic lymphocyte transformation and

DNA polymerase I activity in vitro'
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AIM: To study the effects of gypenosides
(Gyp )} on lymphocyte transiormation and
METHODS,;

Lymphocyte transiormation response was in-

DNA polymerase 1 activity.

duced by concanavalin A and lipopolysac-
The activity of DNA
polvmerase I and DNA synthesis were as-
sayed with TTP and [’H]TdR incorporation
respectively in mixed lymphocyte culture test.
RESULTS: Gyp 2.5 — 20 mg L7' enhanced
splenic T- and B- cell transformation, in-

creased the DNA synthesis and potentiated the

charides respectively,

activity of DNA polymerase [, Howerer,
Gyp > 40 mg L7' showed contrary effects,
CONCLUSION: Gyp regulated lymphocyte
transformation and DNA synthesis by regulat-

ing DNA polymerase [ acuvity.
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Gypenosides {Gyp} are the active ingredi-
ents of Gynostermma pentephylivm { Family
Cucurbitaceae} with 82 saponins identified . of
which the principal saponins C,. C,. Cy. and
C,. are similar to ginsenosides R, . K;, Ry, and
F,. respectively 1n structure. Gyp could 1n-

crease the splenic plaque forming cell (PFC)
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SREBC 1

Immunosuppressed mice.

response to cyclophosphamide-
It improved the im-
mune function in S180 tumor-bearing mice -
intensified the PFC response to SRBC in corti-
costerone-treated rats'”, and increased IL-2
production of splenocytes in both normal and
immunosuppressed mice caused by cyclophos-
phamide'*. The present research was to
study the effects of Gyp on lymphocyte trans-
formation . DNA synthesis and the activity of

DMA polymerase I of splenic lymphocytes,
MATERIALS AND METHODS

Drugs and chemicals Gyp (purity 90. 8 %) was
kindly provided by Prof CHEN Xiu. Department of
Pharmacology » Hunan Medical University.

Concanavalin A (Con At and lipopolysaccharides
(LPSt. Sigma Chemical Co. [*H]TdR (851 TBq
mol -) and [PH]TTP (1110 TBq mol™'}, Shanghai
Institute of Nuclear Research, Chinese Academy of
Sciences. dATP. dCTP, dGTP and dithiothreitol
{DTT). Boehringer Mannheim. Fish sperm DNA.,
Shanghaj Institute of Biochemistry, Chinese Academy
of Sciences. RPMI 1640. JR Scientificy Inc.

Mice Inbred C--BL/€] and BALB/c mice, 1.
F. 020,245 1.3 g) were purchased from Depart-
ment of Experimental Animal. Beijing Medical Univer-
SHEy,

Lymphocyte transformation response (LTR>
LTR was assayed by method of [*H_ TdR incorpora-
tion, Cultured splenocytes with Gyp (2. 5— 80 mg
L~') were incubaced wich Con A (25 pg/well} or LPS
¢ 6. 25 pgfwell) for 48 h.  Then. ["H]TdR (14.8
kBq/well } was added and cells were harvested for dpm
count wrth hquid scineillatron counter. Results were
expressed as the relative proliferation index (RPI).

RPl=dpm tdrugs /dpm tcontroll ~ 100 %3


http://www.cqvip.com

BIBLIL:, 1S5MN 0203-9756

Arta Pharmacologica Suuca

PEAEFE 1997 Juli 16 ¢4) - 323«

Mixed lymphocyte colture test A %6-well plare
was used for cell culture. Each well contained 4 - 10°
mixed splenocyres and drugs.  Splenocyres were incu-
bated in humidified atmosphere containing & °y CQO; at
37 ( for 3 d. Ten hours prior to termination.
CFHOTAR t14. 8 kBg/well ) was added. The RPI, a
parameter of DNA synthesis. was ralculated as above.

Enzyme preparation and assay

assay nl DNA polymerase I were carried out accord-

Extraction and
ing to our previous method™'. One unit of enzyme ac-
tivity was defined as 1 gmol L7 of TTP incorporated
inte acid-insoluble matertals b™'at 37 C.

Statistical analysis
+ 5. and the singnificance betwesn groups was tested
by ANOVAL

All data were expressed as F

RESULTS

LTR Gyp <10 mg L.7' augmented the
T- and B-cell transformation stimulated by
Con A and LPS, respectively, as shown by an
increased rate of [*"H]TdR uptake.
er. Gyp 7>40 mg L7’ inhibited their transfor-
mation (Tab 1).

DNA synthesis and DNA polymerase [
activty of lymphocytes in MLC Gyp <20 mg
L™ ! enhanced DMNA synthesis and potentiated
the activity of DNA polymerase 1, while
40 mg L. ' had a contrary effect {Tab 2).

Howev-

Effects of gvpenosides on DNA synthesis and
n=a.

Tab 2.
DNA polymerase I activity of lymphocytes.
P05, "PT0. 05, “P<0.01 ¥5 control.

X—s.
DNA synthesis Enzyme
Gypena- o T
. , CH TdR activity
sides / LR )18
me [L-! incorporation/ RPI/u (U0
& dpm cells?
Q 28 1802 435 162, @ 5. 76 0. 0O
R 33 2101 938* 117.8
5. U 31414243 103 121.2 7,610 7%
10.Q 3z 22s=3 078  117.9  B.12+73.2%
2.0 37 9732 284° 134. 8 6. 28+1. 3
40,0 25 27341 27 89.7  4.3320.83"
&, 4 15 052 =377 67.6 3. 464 0. 80°
DISCUSSION

Gyp can increase antibody and IL-2 pro-
duetion of splenccyte. potentiate the activity
af NK eells and enhance splenic lymphaocyte
proliferation induced by Con A and LPS ex
Gyp

response of immune system and neurcen-

RHy simultaneogus

VY induced a
docrine system in rats in vive as shown by an
increase in the lymphoeyte proliferation to Con
A with a decrease of hypothalamic nor-
epinephrine and plasma corticosterone., which

suggests that the immunomodulation of Gyp

Tab 1. Effects of gypenosides on T- and B-cell transformation. rn=6, ¥1s.
P>0.05. "P<C0. 05, “P<<0.01 s contrel.
Gypenosides/ , - Tflyr.nph::)cytes ] _ B—lyrfiphacytes
mg L ['H]TeR incorporation/ RPI/ b [*H)TdR incorporatian RPI/ %
dpm dpm
I 45 480+ 7 471 100, 0 14 348=1 880 100, G
2.4 48 152+14 874" 105, 9 15 210+ 2 148° 166.0
5.0 54 313x35 672" 118. 4 16 25812 746" 113.3
10.4 57 918+3 356° 127.3 19 24844 352¢ 134. 2
0.0 49 1694+ 3 448° 108.1 24 21321 37% 167. 8
10. 0 41 82243 5400 51. 09 12 0134710 83.7
80, 0 34 15345 021° 75, 1 10 737=1 178" 74. 8
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may be mediated- through neurcendocirine-

immune modulation network-". In this
studv. we ohserved that Gyp exerted a simul-
taneous effect on immune response and enzvme
avtivity with methods of LTR and MLC in w4-
tre. Gyp < 20 mg L7 could induce a concomi-
tant increase in both the lymphocyte transfor-
mation to the mitogen (Con A or LPS} and the
activity of DNA polymerase I. However,
Gyp =40 mg L' had a contrary effect. The
immunomodulating effect of Gyp is very simi-
lar to that of the ginseng root { Panax
ginseng } and Ganoderma polysaccharides
(Ganoderma fucidum)*.

Mixed lymphocyte culture test is a model
for specific immune response in which T cells
act as responders and B-cell or macrophages
carrying alloantigens {MHC antigens)} on their
membranes serve as stimulators* .,
cells undergo a blastoid transformation, DNA
synthesis and proliferation in the process,
There are several enzymes responsible for the
DNA synthesis of lymphoeyte'™. of which
DNA polymerase I is assumed to be the most
important one, Present results demonstrate
that Gyp could promote the rate of [*H]TdR
uptake by lymphocyte and the enzyme activity
in the system. indicating that the effects of
Gyp on DNA synthesis were correlative with
the enzyme activity. It was concluded that
Gyp increased the DMNA synthesis of spleno-
cytes by enhancing DNA polymerase I activi-
ty and promoted the transformation of 1m-
munocompetent cells, leading to potentiation

of the specific immune response.
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Variations of DINA polymeras-
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