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Immunobiological Studies on Doses of Methanol
Extract of Astragali Radix

Joung Hoon Kim®, Joung Suk Park, Byeong Suk Chae, Tae Wook Kang,
Chan Bong Park and Young Keun Ahn
Center for Food and Drug Safety, Wonkwang University, Iksan 570-749, Korea

Abstract— Effects of methanol extract of Astragali Radix (AR) on the immune responses were studied us-
ing ICR mice. Mice were divided into 4 groups (10 mice/group), and methanol extracts of AR at doses of 0.05,
0.25 and 1.25 g/kg were orally administered to ICR mice once a day for 2weeks. Mice were immunized and
challenged with sheep red blood cells (SRBC). The results of this study were summarized as follows: (1)
Methano! extract of AR at 0.05, 0.25 and 1.25 g/kg didn't affect the weight ratios of thymus to body, as com-~
pared with those in controls, but significantly increased spleen weight ratio. (2) Methanol extract of AR at 0.
05 and 0.25g/kg significantly increased hemagghutination titer and splenic plaque forming cells cor-
responding to humoral immunity, as compared with those in controls, but their enhancements were
somewhat lowered at a high dose (1.25g/kg). (3) Methanol extract of AR at 0.05 and 0.25 g/kg significantly
increased delayed-type hypersensitivity reaction resulted from cellmediated immunity, as compared with
those in controls, but not so significant increases were observed at a high dose (1.25g/kg). (4) Methanol
extract of AR at 0.05 and 0.25 g/kg significantly increased phagocytic activity and the number of cir-
culating leukocyte compared with those in controls, but their enhancements were lowered at a high dose
(1.25g/kg). These results suggest that methanol extract of Astragali Radix increased humoral and cel
mediated immune responses, phagocytic activity and the number of d i . dependent
upon dose, but inhibited their enhancement effects were decreased at a high dose (1.25 g/kg).
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Table 1— Effects of methanol extract of Astragali Radix on body and organ weights in ICR mice

AR MeOH extract
(g/kg/day)

Body weight gain (%)

Percentage of body weight

spleen Thymus
0 26.78+2.30 0.441+0.02 0.09+0.02
0.05 24.06+3.44 0.54+0.04* -0.11£0.05
0.25 32.712+2.17 0.47+0.02 0.12+0.00
1.25 22.64+2.01 0.66+0.07** 0.13+0.00

The methanol extracts of Astragali Radix (AR MeOH extract: 0.05, 0.25 and 1.25g/kg. respectively) were ad-
ministered orally to ICR mice daily for 14 consecutive days. Mice were immunized. iv. with 10’ SRBC 4 day prior to
each measurement. Each value represents the mean+S.E. of 6 to 7 mice.

® Asterisks denote a significant difference compared with the values in control mice not fed AR MeOH Ex.: *. PX0.05.

**, PX0.01.

a microchamber (mi)
Vs : Total volume of spleen cell suspension
(ml)
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Table II — Effects of methanol extract of Astragali Radix on antibody production in ICR mice

AR MeOH extract

PFC/10° spleen cells PFC/total spleen (x10°)

HA titer (log? MER-HA titer (logy)

0 1.240+37 1.42+0.14 3.33+0.21 2.00+0.36

0.05 1.455+76"" 2.23+0.37 3.80+0.17 3.60+0.35*
0.25 . 1.550+19™ 2.82+0.42* 4.2040.23* 3.80+0.33*
1.25 1.452+82" 2.32+0.32" 3.75+0.19 3.50+0.22*

Abbreviations: methanol extract of Astragali Radix. AR MeOH: extract plaque forming cells, PFC: hemag-
glutination. HA: 2-mercaptoethanol resistant hemagglutination. MER-HA. Mice were immunized i.v. with 10’
SRBC 4 days prior to each assay. Each value represents the mean+S.E. of 6 to 7 mice.

¥ Asterisks deonte a significant difference compared with the values in control mice not fed AR MeOH Ex. :

*. PC0.05: **, P€0.01.

Table Il — Effects of methanol extract of Astragali Ra-
dix on delayed type hypersensitivity res-

Table V— Effects of methanol extract of Astragali Ra-
dix on the number of circulating leukocyte

ponse in ICR mice in ICR mice
AR MeOH extract Footpad swelling AR MeOH extract Number of circulating
(g/kg/day) index to SRBC (g/kg/day) leukocyte (/mm?)
0 7.82+1.30 0 6.166+£207
0.05 13.27+1.32* 0.05 7,6671+257***
0.25 16.47+0.98** 0.25 7.990+410**
1.25 13.09+2.16 1.25 7,555+697

Abbreviations : methanol extract of Astragali Radix,
AR MeOH extract. Footpad swelling is measured as
the difference between the thickness of the footpads
challenged with SRBC and phosphate buffered saline,
respectively. Footpad swelling index = ((T-Ty)/T4) % 100,
where To is the left hind footpad thickness im-
mediately before challenge and T is the left hind foot-
pad swelling 24 hr after challenge. Each value re~
presents the mean*+S.E. of 6 to 7 mice.
* Asterisks denote a significant difference compared
with the values in control mice not fed AR MeOH
Ex.: *, P{0.05: **, P{0.01.

Table IV— Effects of methanol extract of Astragali Ra-
dix on phagocytic acticvity in ICR mice

AR MeOH extract

Corrected phagocytic

(g/kg/day) index”

0 3.96+0.25
0.05 5.07+0.18**"
0.25 6.52+0.35"*"
1.25 4.94+0.12*

Abbreviations : methanol extract of Astragali Radix,

AR MeOH extract.

¥ Corrected phagocytic index is a constant obtained
from a formula relating the cube root K to the ratio
of body weight to the weights of the liver and
spleen. Each value represents the meant+S.E. of 5
to 6 mice.

® Asterisks denote a significant difference compared
with the values in control mice not fed AR MeOH
Ex.: ** P€0.01: ***, P0.001.

A= F7HE BAEYl, ol Afix 28F FAAEF
7HEe] AAHE AYE Ryt
S AMNZP0| Ok A - BT Z] &

Abbreviations : methanol extract of Astragali Radix,

AR MeOH extract. Blood samples for measuring leu-

kocytes in mice were collected from the retro-orbital

plexus immediately before assay. Each value

represents the mean+S.E. of 6 to 7 mice.

* Asterisks deonte a significant difference compared
with the values in control mice not fed AR MeOh
Ex.: **, P0.01: *** PX0.001.
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&€ Ry}

n &
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AEFHT §49 F3lols 9%E 4 #Re
(Table ), ¥l39] $3Ask= FATZZ ) &
719] viehg A2 283l 0.05 g/ked} 2 EF¢ 1.25
g/kg FATAME #94 UE FHE B4
(Table ). o1& #719] vlehg A2 FoA) vige] F
Fo] Z7HtH: Wang 59 B a9} fAIY Hog
] $o], §7]9) et 2e) £l ute} My B
HHg-o] F3g nj e Ao AlrET

A Agukel HE T4V L 2-ME WA ¥
A7} v Wy HY Tl i e} FLate] vk
€ ¢ 24 T-dependent antigenol % A&t 4
< vEhiE XEd), £ 49dn YT
Aozl vls] 7] dge g2 0.25 g/kg FAT
oA $94 Qe S/ BYx, 2ME WA §34vt
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E Chu 59 st 4F o)A 8] FAAl helper T
cell?] 24& Z7MZthe Fang $%9¢ ¥ug vj#
o], 7] Werg A27} helper T cellg ZAAA 34
Ado] F7HE Ao AlES Y, §7] e 29 1
£ RoA= ALY S7HEo] WolAlE ez A
Zgd,

A 2] 4 WPHES (PFO)E AYURT
o vla] 8] vierg 42 0.05. 0.25 R 1.25 g/kg F
ZAA #o4 Je F7HE BEd, 53] 18F Fo
Al 21 F7H80) BolA= A%E B9 cHTable 11). ©]
£ )] Behg 28-S 479 F4] plaque form-
ing cello] AAM3 F71d $2 YA dHaAT
(data not shown)s} #19] H¥ 78327}, 2-ME WA
$3271 R PFCY An8 st Isind, 8719
gk 4271 lymphocyted] 43¢l immuno-
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MEA AU ENFPNZ] o FHY
DTH #h8-2 Z3is-rol 9§ lymphokine®] 33}
A AgAate] feloll i JY=, 53] AR
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A zHgo] YAUTH= Yang®el mme} upolzj2o) 3}
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Az B o o HAFe 2H
interleukine®] ¥#4loll 2% J¥& 3, 1 &A¥
o] BAzAYI A drh} 9 7NHETE ¢V
A X FZ o] fHE Heg B AYA 2] vet
€ 92 0.05 0.25 R 1.25 g/kg FoATANA = A3
Z3) 0|8 fo4 e F7HE BN 143 Fo
A= 2 E7Heo] WolAlE A 8-e Bt} (Table IV).
o] &7]9| swainsonine® A% o} FA B16-F10
melanoma cell®] Hol& AAM&li natural killer
(NK) cells} 84€ Z7HztH= Humphries 579}
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Bnet 379 Reg o] dAME 848 A3
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NK cell9] 43} lymphokines 2 £H]& £3%o
24 macrophage®! B4& F7HA7] o2 AlaH
o}, 5 37)9} gFgagol gk Sun 57} Kino
Y9 nag vgo] B w, 7] dee 92 T
cell#} NK cell®] 8Aofl plX]= dFrrie i
Aol vX e Gl 2A =Y AT FHPFHA|Y
2EF FAA giAAZ 849 TS A=
Ao 2 Hol ol gt F&3 7|AE T8 AsiA
=0 Be A7 Adgsolop & o2 Alg et

LD2ERYYTFE JAozT vls) 879 ve
€ g2 (.05 % 0.25 g/kg FodTolAM foA gdE F
7He Bt (Table V). o] ol4ke] Hutxel A4y
R AT HGNeY A T3 T B, g9
vfeg 27} gut G4l F2 nA Wy e
e 2R3 QYT SUHE Ao AlREY, B
7) vieke d20) o) 23 WYTS) FPo] gl
Ao Alg g,

uetr] 7] vgg A8 HeFd BHow R
A 38 Fo7) nigAstia AGEY, 28 9 8F
o] 37] fgg A2 FodA] HYF2 AAE B7| A
o] Zahgolely| Brks ¥ 312 AZtEY, o)d g A
¢ 71dE FHH) e B9 4 29 479
7 o g2 A7} R 8E]ojor & Ao 2 AlgET)

B7) vleg A2(0.05~1.25g/kg. AT75A)7 A
FHol Aol ujAl= Gijo) Bsle] WPH Q2L
ohea g}

1. 37] vigkg A2 0.05, 0.25 R 1.25 g/kgS A
<= AAdizZel s AF Foe F49 FFu)9)
€ 98E FA dton, ulge] 2FHE 494 A
717

2. 87 vigkg 92 005 R 0.25 gkgFAF L A
Bz via AA4 don AASHE Y7 2
27l S YA TS & oA UE FE
BYed, 53] 1439 %) ek A~ 125g/kg
F-ofFol| lojME 2 F7Ho] ol

3. 7] detg 92 0.05 ¥ 0.25 gkgFAR LS A

Aojzgol B8 AEA Bl BASE A9y Bu
82 fol4 A BAREY, T8 B2 e
£ A2 1,25 g/kgFoA ol YoM E fol4 Q= 27
g vqo

4. 87) e 42 005 % 0.25 ke FATE A
ozl vl AT BAH TRET TS
of tal #ol4 Y= 3718 BRE, B3 D8P
7] DL A2 125 g/kgFod ol dolME 1 27}
gol wolHr}, |

oo} AT Ho} B7] vEg ArFdE S
ZHoz Ay U AT B BN B4 R
Bxe NPT 3718 Hgoy B3] n8e
7] v o2 125 g/kgSoIAlE 1 Z7Hgo] 2o}
A,

ZA Rk

o] £EE 199443 UHT RAATL ATl
slate] AFHHOH, ofo] ZAIE LI
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