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Effects of Swainsonine on the Cell-mediated
Immune Responses of Lipopolysaccharide
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Abstract—Effects of swainsonine (SW : 8ax, p~indolizidine-10., 2a, 8B-triol from Locoweed) on the cel-
lular and nonspecific immune responses of lipopolysaccharide (LPS) were studied in ICR mice. Mice
were divided into 4 groups (10 mice/group), and LPS was given to each mouse 1 hr after ip. injection
with 3.7 mg/kg of SW by i.p. injection twice a week for 14 days at a dose of 2mg/kg. Immune responses
of the delayed-type hypersensitivity response (DTH) to sheep red blood cells (s-RBC), phagocytic ac-
tivity and natural killer (NK) cell activity were evaluated. |PS treatment didn't affect NK cell activity,
phagocytic activity, DTH to s-RBC compared with those in controls, and phagocytic activity of sarcoma
180 tumor bearing mice. However, circulating leukocytes were significantly decreased. Combinaton of
LPS and SW increased circulating leukocytes significantly compared with that in LPS alone, and DTH
to s-RBC, NK cell activity and phagocytic activities of normal and sarcoma tumor bearing mice were
not affected. These findings indicate that SW didn't affected the cellular immune responses suppress—
ed by LPS but significantly increased circulating leukocytes.

Keywords [_] Lipopolysaccharide, swainsonine., delayed-type hypersensitivity, phagocytic activity, NK
cell activity, circulating leukocyte.
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Lipopolysaccharide(LPS) 2242| =&| 4 %0 -
LPS(Escherichia coli Serotype 0127: B8, Sigma
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7 FAR

Swainsonine(SW) 22| X} U 0] - SW(8a., B-
indolizidine-1e, 20, 8B-triol from Locoweed, Sig-
ma Co., Ltd., US.A)S FAME Agaldsd] &3
AA A% kg? 3.7 mgE 1497 1574 28] LPS ¥
o 1A1Z A A Azl B2 FABIA Y

HAZAH - ALY (sheep red blood cell:
sRBCYE AH&3lded], 2 48 34H%e] 259
o 2 XE heparind] FAZIZ FT ¥ 53] Al-
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Footpad swelling index =

225 - 345
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mM AW Z ARSI, 1 F AFH e GFR
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2 ARkate] 20 o] WAL 10, 20 L 0% PAOE
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rected phagocytic indexZ A48t}
Corrected phagocytic index = [BAL+S)] x VK

B : Body weight

L : Liver weight

S : Spleen weight

K : Phagocytic coefficiest

(5= 108158 log2 AEstn Al7hol| o3}
Sl gAIG 1T ZA)

UESH YPHTRO| &N - AF 9 drAWFOF
el 2xyAS H3tu Turkde = 348l 834
Aol ket & WYy F45 A
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3t o|uf XA EG o] 95%0d HA BT 2
FAZER]SGF)I9 BAMES] Bl&L 100 18 3
t}. ¥Cro] A ® EAME(2x 10 cells/mD) 100 pIst
ZAEAE (1% 10" cells/ml) 100 WE 96 well tissue
culture plate(Flow Lab., U.S.A.)¢} 7} wellol £+
g &, 37°C 5% CO; incubator(Forma, U.S.A.)9l
A 5A)7F wjkEtth. o] tissue culture plateE
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o7 2ot
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Table I — Effects of swainsonine on delayed type hy-
persensitivity, the number of circulating
leukocyte and natural killer cells activity of
lipopolysaccharide in ICR mice

Number of
D circulating  NK activity
Group FPSI leukocyte (B : T=100:1)"
(/mm")?
Control 35.06+7.70 7.017+241 8.40+0.17
LPS 26.98+6.46 5,317+533* 8.91+0.96
SW+LPS 2042+663 7.375+672° 12.32+2.37
SW 40.23+6.03  6,033%515 18.27+2.68**

LPS: Lipopolysaccharide. SW: Swainsonine. LPS
was given to each mouse 1 hr after ip. injection with
3.7mg/kg of swainsonine by ip. 1nJect10n twice a
week for 14 days at a dose of 2mg/kg. "Mice were
challenged s.c. with 10° SRBC on left hind footpad day
4 after immunization. Footpad swelling index (FPSI) =
((T2T)/To) X 100, where Ty is the left hind footpad
thickness immediately before challenge and Tz is the
left hind footpad thickness 24 hr after challenge. ?
Blood samples for measuring leukocytes in mice were
collected from the retro-orbital plexus immediately be-
fore assay. *The % lysis was determined by a stan-
dard 4 hrs *Cr release assay and effector to target ra-
tio was 100:1. Each value represents the mean+S.E.
of 10 mice. Asterisks denote a significant difference
compared with control group (*p<0.05 and **p<0.01).
Section marks denote a significant between LPS and
LPS plus SW groups ('p¢0.05).

35.06+£7.70%<1dl vls) LPS ©55oid3% LPS9
SW HE45oware feide] gl ZasEed,
LPS¢} SW H & 5o A = LPS G55 Fol vl
7o fed e gl

WECE HATN 0IXiE WY - Taed WY
Tl v A= Table [914 B upe} o] dix
Fol W™TEs} 70174241 WBC/mm’ld] uls)
LPS 9SE5aFoAE 53174533 WBC/mm’ 22
foA A ZAasReH, LPS9 SW 45T
ME 7,375+£672 WBC/mm’2 79| ¥t il eyt
LPS 9557 vla] §94 dA F7HEAt.

Natural killer(NK) AIZS| M0l O|xl= H& -
NK Al X2} 4o tigt 232 Table I]A B& vkt
7o), effector cell : target cell®) ¥]&] 100:1¥ 4,
dz2Fe] NK AXe| 4ol 8.40+0.171d w3
SW ©EFoE 2 LPS9 SW H-EFo7olA Z715
Aort LPS 9EEoFM s st A9 gllen,
LPS9 SW ¥ 5072 LPS ©@5FoFol v|&] &
oL g 2718 By

CHAIMIZES| B0l OXl= A& - cHAAE 74
5% &4} corrected phagocytic index2 #AH
A= Table II6lA 2= uiel o], AFAFNAE
272 A ME BAdo] 410+0.39¢0d 3 LPS
GEEo 73 LPSe SW B-&5FodF A= walrt A
9] giglon], LPS9 SW WE5FoF2 LPS 945574
T B8] 24 gAl ZA= At Sarcoma 1805 &
7ol o3 AF M djxae] AME EAo]
4.184+0.46216) vISISW ©EForolA 5.64+0.21
2 fo4 A F7HER e LPS B9EFAZA &

Table I— Effects of swainsonine on phagocytic ac-
tivity of lipopolysaccharide in normal” and
sarcoma 180 bearing” mice

C
Group orrected phagocytlc Corrected phagocytlc

index” index”
Control 4.10+0.39 4.18+0.46
LPS 4.21+0.62 3.12+0.62
SW+LPS 3.91+0.48 2.90+0.18"
SW 4.96+0.50 5.64+0.21*

LPS: Lipopolysaccharide. SW: Swainsonine. “”Cor-
rected phagocytic index is a constant obtained from
a formula relating the cube root of K to the ratio of
body weight to the weights of the liver and spleen.
Each value represents the mean+S.E. of 10 mice.
Other legends and methods are the same as in Table

I (*p<0.05).
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Z 942 e
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Natural killer cell®] 84-& izl v]s) LPS @
ERo oA W3yl A9 QI on, LPSe} SW ¥4
FEAFAME LPS dEFo ol vlaf fo4 Al &
7t AtH(Table 1). o) 11-1°] NK cell& #4314
ZtF= Dinarello %9} B 29} TNF7} human na-
tural killer cell®] 848 ZHUAH = Ostensen F
Dol wmet, SWE FoJg AN NK cell B4o)
2~ 38} Z7}51tH= Humphries® 59 B 1.2 oj§
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ol SWe] d5Hog 243ted NK cell #4& F71H4
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