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Effects of Sa-Mul-Tang on Immunocytes of L1210
Cells-transplanted or Antitumor Drugs-administered Mice

Jae-Soon Eun*, Dong-Hwa Yu, Jin Kwon and Chan-Ho Oh'

College of Pharmacy and *College of Natural Sciences, Woosuk University,
Samrye 565-701, Korea

Abstract — Sa-Mul-Tang(SMT) consist of Rehmanniae Radix Preparata, Paeoniae
Radix Alba, Cnidii Rhizoma and Angelicae Gigantis Radix. In L1210 cells-tran-
splanted BALB/c mice, T-lymphocyte apoptosis, CD8 T. cells population in thy-
mocyte and nitric oxide production in macrophage were enhanced, but phago-
cytic activity was decreased. SMT suppressed T-lymphocyte apoptosis and
enhanced CD4'Ty cells population, but did not affect nitric oxide production and
phagocytic activity in L1210 cells-transplanted mice. In antitumor drugs-injected
mice, T-lymphocyte apoptosis was enhanced, but CD4'Ty/CD8'T: cells po-
pulation and T-lymphocyte proliferation were decreased. SMT suppressed T-lym-
phocyte apoptosis, and enhanced CD8 T cells population, T-lymphocyte prol-
iferation and phagocytic activity in vincristine-injected mice. These results sug-
gest that SMT enhances T cell-mediated immunity in L1210 cells-transplanted
mice, and enhances T cell-mediated immunity and phagocytic activity in vin-
cristine-injected mice.

Key words — Sa-Mul-Tang: L1210 cells: anti-tumor drugs: T-lymphocyte: apop-
tosis: macrophage: phagocytosis: nitric oxide.
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& vl aol] 1Y 134 73 ApFesiivh. 49
7 B3e 3% thioglycollate 2 mi& E7do]
a3, 8UA s AFG I BASAY &
7ol cold PBS 10 mlE F48te] A2 E
s, 4¢elA 1,300 rpme-2 1083 94 Ees
o] RPMI viA 2 28} Al#g §, 27 120 mm pe-
tri dishell B33ta] CO, incubatorel Al &gt
Og 2A1ZE Fol B2 R b2 AFEE A At F
2%+ A RS cell scraper® 2o} macrophage
2 AME-SII T

Chemiluminescence %732 luminometers
ol gstdd 37TAA ZHager Y 48 micro-
plate(white)2] 2} welloll &R A Z5-F4 50
w9}k lucigenin 9 50 piE 23 37CAA 16&
7+ AA813 F zymosan £ 30 ulE sk
5% AoE  60F
iluminescence® 73 331tt.

=2} macrophage?| nitric oxide S8 - 91t ¥
gl whgow ¥e2|§ macrophageE 24-well
platedl] well® 1x10° cells& 52 F - wellel
LPS 1ug/mlgt yIFN 25 units/mlE H7hsle
37°C COgincubatorollA 24 A7t wfekst 5 44
9 nitric oxide(NO)%¥& Griess Alofe 2 &35}
At 9 u)=] 100 ulet Griess reagent(1% sulfa-
nilamide+0.2% N-Naphthylethylenediamine
9HC1+2.5% HPO,) 100 uiE E33ked 96 well
plated] ¥3 570 nmelAl microplate reader=
F3=E 24slo] vle] 2Mdgk NaNOol 4 @alel
98] NO && =435t

EAXR| - EAAMEIE Student’s ttest® ©l&
3] p<0.05 o818 F4 e Aoz Wit

N

-

%<t lucigenin chem-

g % g

L1210 MIZE 0JAl8 OIA T-lymphocytes®
DNA fragmentation0i| 0lXl= &2} -T-lympho-
cytes®] DNA fragmentation® thEolA 5.9
+( 8%l e, L1210 Al EE o] &g &2 254+
3.8%% T-lymphocytes®] DNA fragmentation
o] 2R E|Y I, L1210 AEE o]2]g T SMTE
Bolg $2 9.3+24%%, L1210 MEE T

Kor. J. Pharmacogn.

weldgl 9 ulolala EE Sol Zely] 4Ad
t}.'” ApoptosisE programmed cell deathel
Zvialed $EEE cell death Fejol AT, 3¢t

A me WA T e sle] e AFME f
B Aoz ddA Aok oAzl L1210 Al

ol2]q)] 28] T lymphocyte2] apoptosis?t %315
= 71Re B Ad9d 4+ glov T lympho-
cyte7}b apoptosisel 98} ApEsiA SR T cell
mediated immunity’t AsHE F A= °lE
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CD8" MEE Z7kdh. L1210 o]4d Z
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Fig. 1. Effect of SMT on T-lymphocyte appotosis
of L1210 cells-transplanted mice. L1210 cells (2X
10° cells/mouse) were injected ip. one f{ime,
and SMT (500 mg/kg) was adminstered p.o. for 7
days. T-lymphocytes were prepared from BALB/
¢ mice thymus. The cells were sedimented by
centrifugation, and were lysed in a hypotonic
solution with propidium iodide. DNA fragment-
ation was measured with a flow cytometer. Each
bar represents the mean®SE from 5 experi-
ments. *: Significantly different from control
group (p<0.01). *; Significantly different from L
1210-treated group (p<0.05).
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Fig. 2A. Effect of SMT on T-lymphocyte subpo-
poulation of L1210-transplanted mice. T-lympho-
cytes subpopulation were measured with a flow
cytometer after staining with CD4-PE and CD8&-
FITC mAbs. Each bar represents the mean=SE
from 5 experiments. *: Significantly different from
control group (p<0.05). *: Significantly different
from L1210-treated group (p<0.05).
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Fig. 2B. Histogram of T-lymphocytes DNA fragmentation and subpopulation of L1210 transplanted
mice. DNA fragmentation: excitation: 488 nm, emission: 620 nm. Subpopulation: excitation: 488 nm,

emission: FITC-525 nm, PE-575 nm.
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Fig. 3. Effect of SMT on phagocytic activity of
peritoneal macrophages derived from L1210-tran-
splanted mice. SMT was administered p.o. for 7
days. and then 3% thioglycollate was injected i.
p. at the 4th day. Peritoneal macrophages ob-
tained after 2 hours adherence period were cul-
tured in DME media (without phenol red) with
opsonized zymosan. The chemiluminescence was
measured at 5 min. intervals for 60 minutes.
Other procedures were described as detailed in
the materials and methods section. Each point
represents the mean from 5 experiments.
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cytes?] apoptosisel F&FE & F A=A o F
= 3% AFgojof & Zeoltt. ¥ macrophage
2 BE PAE= NO7F phagocytic activityE
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L1210+SMT

Control

Fig. 4. Effect of SMT on nitric oxide production
from peritoneal macrophage of 1L1210-transplant-
ed mice. Peritoneal macrophages obtained after 2
hrs. adherence period were cultured for 24
hours in RPM1640 medium with LPS and YIFN.
Each bar represents the mean+SE from 5 ex-
periments. *: Significantly different from control
group (p<0.001).
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Fig. 5A. Effect of SMT on T-lymphocyte apoptosis
of anti-tumor drugs administered mice. Anti-tu-
mor drugs were injected i.p. a first and third day.
and SMT was administered p.o. for 7 days. Each
bar represents the mean®SE from 5 experiments.
*: Significantly different from control group (p<0.05).
" Significantly different from SMT non-treated
group (p¢0.05). EPS: Etoposide (6 mg/kg), VCT:
Vincristine (0.005 mg/kg). DRC: Doxorubicin (0.2
mg/kg), SMT(-): SMT non-treated group. SMT
(+) SMT treated group.
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apoptosisOfl O|Xl= &1t - A2 etoposide=
topoisomerase 1l inhibitorZ, vincristine&
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Fig. 5B. Histogram of T-lymphocytes DNA fragmentation of anti-tumor drugs administered mice.
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+0.7%°1% 29, LA etoposide FoF& 4.7
+0.8% %, vincristine ¥4 8.1+0.5% %, do-
xorubicin 12.5+1.2%2 wZ7] B8l etopo-
side ¥ vincristine & CD4" A %Z2] po-
pulatione] ZAHA o, SMTH £33 & 11.7
+0.6%% el val £ A Frlskch
SMT$} etoposide W& T2 51+0.3%=,
SMT$} vincristine W4 w2 8.5+0.8%%,
SMT# doxorubicin & 912 10.9+0.5%
2 SMTS A B8 FoAA] A &5 FoiF
o vgted @ ko] 7} glSich.

CD8" AEE dizTelr 2.9+0.4%°19001,
LA etoposide T2 1.51£0.3% 2, vin-
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Fig. 6A. Effect of SMT on T-lymphocyte subpo-
pulation of anti-tumor drugs administered mice.
Each bar represents the mean+SE from 5 ex-
periments. *: Significantly different from control
(*; p<0.05, **; p{0.01). ¥ Significantly different
from SMT non-treated group (p<0.05).
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Fig. 6B. Histogram of T-lymphocytes subpopulation of anti-tumor drugs administered mice.
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cristine FT-& 1.7+0.2% =, doxorubicin ¥
AT 3.4+0.3%= vzl
vincristine F-& CD8" A3£2] population
o] AR oy SMTY Feldh &2 3.2+0.3%
=2 iz Hg 8 xo)7t gidtt. SMTS} eto-
poside B4 T2 2.0+0.5%%, SMT$ vin-
cristine ¥-§ ¥ 7& 2.84+0.3% =, SMT% do-
T2 3.3+£0.6%% SMTe
vincristine -8 FA] vincristine &5 ol
o Hlg} F7F=AHFig. 6A, 6B). &A1<] eto-
poside 2 vincristine ¥4 CD4'Ty A% 2
CD8'T. Al 29| populationo] &5F 7+A8t] o1},
SMTE ¥ -84l vincristined €3] A&l== CD
8"Tc M) populatione 3= &5}
€ 32, SMT7| vincristineoll 98] A== T
cell mediated immunity & #EAZ 4= 98-S
ofu|gl= o},

SMT2} EetA| W& F0{Al T-lymphocytes®l
proliferation0ll O|X|= &3} - T-lymphocytes]
A Con AE A g tizel AZYEES 100%
2 515 uf, Con AS A 3)ahx] & 9] AlZAY
EE2 68.610.8%2 FaHden oAl eto-
poside T2 87.5+1.0%2, vincristine ¢
T 89.7+1.7%%, doxorubicin & 51.1
+1.0% =% tizwtel Hl&] T-lymphocytes?] pro-

Hl8] etoposide ¢

xorubicin ¥ o
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Fig. 7. Effect of SMT on T-lymphocyte proliferat-
ion of anti-tumor drugs administered mice. *; Sig-
nificantly different from control group (*: p<0.01.
**; p€0.001). " Significantly different from SMT
non-treated group (i p{0.01. ®: p<0.001). The prol-
iferation (%) of Con A non-treated group: 68.6+
0.8. Control: Concanavalin A treated group.
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liferationo] &AW, SMTH Foigh 2
112.521.2% % iz vlef S7kakairt. SMT<}
95.9+1.7% %, SMT<}
vincristine ¥-& FAT& 111.2+0.9%Z, SMT
¢} doxorubicin WM& FoATL 52.8+08%=
SMT#} etoposide ¥ vincristine ¥ & Fojo-&
etoposide ¥ vincristine?t Fejgt ol Hls|
proliferatione] 7ot SMTF doxoru-
bicin #-8 F41-2 doxorubicin¥ Fgt 7
H&l] 8 ztol 7k glgith(Fig. 7). SMTE etoposi-
de % vincristine Fol o8l 4= T-lym-
phocytes®l E4%5< S7MZATH &dAl FAA
ANk o2 T-lymphocytes?] 4o A&
apoptosis7t FIETHE A& FLATE FAHA
< o AWM T cell mediated immunity7}
A" F USS AARtE o, SMT Foidf o
&) T cell mediated immunity7} €% 3&d
dtte 2 AlsE

SMTQ &etx| HE F0{Al OFFA 22 macro-
phage2l phagocytic activity0ll O|Xl=
7+ macrophage® phagocytic act1v1ty~ =4
g 27, gl Hlal etoposide 2 doxorubi-
cin o7& phagocytic activity7} 71592
1}, vincristine $o2& #4459t Etoposi-

etoposide & FATE 9
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Fig. 8. Effect of SMT on phagocytic activity of per-
itoneal macrophages derived from antitumor drugs
administered mice. The procedures were described
as detailed in the materials and methods sec-
tion. Each point repressents the mean from 5 ex-
periments.
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dest SMT ¥4 F4A etoposide @5 Fof o
"l8] phagocytic activity?} 2=, vin-
cristine 2 doxorubicin® SMT 4 FojAld|
= A g5 Folgd Hlal F/HE AT (Fig. 8).
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