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R FAMEZE M a] £k eked 4 mg/(kg-d) ] Fe 7 AR S JE 3G 5% AR B BUMAK P &5 A 2400952 8.,1.9056.,3.811 2
g/(kg-d)], A0 X, EFL 2 qd, 244 530d; 2T A, AR DR T4 KL )55 24 K0S 24 3758 B fiz [40
mg/(kg-d)],qd, L EH 3 dAE L S BEART A, Bidn] g & Kk % %é{c,ﬂ%’—:ﬁaéma@%%%ﬁ A fF IL-2 . IgM
IgG . IgA 4% , I E v tm B 2 Ak, RAR N SRR B YL IR B 69 S 98 78 e, 5 IO R 20 R, B S B s 3R Bty 20 mL/kg, 425
2R B2 ZRATZHNE(MTD)F R Gk, 4R, a‘fkﬁﬁf@ﬁﬁéﬁﬂi’&@ikbﬁ/\ﬁ FE MR AEBRE
W1:2:2:4, R EREBLERITT,LFRMERLEBN TR ER SR IERIGH, KR C @ik, hF Piahik,
IL-2. . IgM . 1gG . IgA & AR B v 40 L BmE 9 46 (P<<0.05 3% P<<0.01); &AM F LR E 7, L2 2 MTD ¥ X T 15 gkg,
DR A, ik AT AR LR i@%&ﬁﬁ&@wt&m%TLﬁi@&'J\mﬁia Ak, LR,
KR AR RIEIGERT ;T3 a3t DR BRI S

Optimization of Composition Proportion of Compound Ginseng Immune-enhancing Formula and Study of
Its Immunomodulatory Activity and Acute Toxicity on Mice

ZHAO Yu, WAN Zhigiang, ZHANG Rongrong, MA Xintong, WANG Miao, SHAO Shuai, YAN Mingming, QI Bin
(Jilin Institute of Ginseng, Changchun University of TCM, Changchun 130117, China)

ABSTRACT OBJECTIVE: To optimize the optimal composition proportion of 4 ingredients (Panax ginseng, Astragalus
membranaceus, Polygonatum sibiricum, Lycium chinensis) in Compound ginseng immune-enhancing formula (CGIF) , and to
study immune activity and acute toxicity of the extracts with the optimal ratio. METHODS: The cell activity test was used to screen
the crude drug concentration range of 4 ingredients. After treated with different crude drug concentrations of each medicinal
material, using the contents of NO, IL-6 and TNF-a as indexes, uniform design was used to determine the optimal ratio of each
ingredient in CGIF. Totally 240 mice were taken and randomly divided into 4 batches, with 60 mice in each batch. Each batch of
mice was randomly divided into blank group (normal saline), model group (normal saline), positive drug group [levamisole, 4
mg/(kg-d)], and optimal proportion extract of CGIF low-dose, medium-dose and high-dose groups [0.952 8, 1.905 6, 3.811 2
g/(kg-d)], with 10 mice in each group; they were given medicine intragastrically, qd, for consecutive 30 d. Except for blank
group, mice in the other groups were intraperitoneally injected with cyclophosphamide [40 mg/(kg-d)] on the 24th day after first
administration, qd, for consecutive 3 d to induce immunocompromised model. The immune activity of the optimal proportion
extract was evaluated by determining visceral coefficients, spleen lymphocyte transformation capacity, serum contents of
hemolysin, IL-2, IgM, IgG and IgA, phagocytosis function of peritoneal macrophages. Another 20 mice were collected and given
the optimal proportion extract 20 mL/kg intragastrically, twice; acute toxicity of the formula was investigated with oral maximum
tolerated dose (MTD). RESULTS: The optimal ratio of CGIF

was that crude drug mass ratio of P ginseng, A.
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optimal proportion extract can significantly improve visceral
indexes of mice, spleen lymphocyte proliferation ability,
IgG and IgA as
well as macrophage phagocytosis ability (P<<0.05 or P<<

serum contents of hemolysin, IL-2, IgM,
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0.01). The acute toxicity test indicated that oral MTD was over 15 g/kg, which was non-toxic. CONCLUSIONS: The optimal

proportion extract of CGIF can significantly enhance the immune function of mice and are non-toxic.

KEYWORDS Ginseng immune-enhancing formula; Couplet medicine; Uniform design method; Mice; Immune function; Acute

toxicity
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ARAH BRI L S R A4 S M, AR A9 A L)
REPRIFIERFORRE FROIRAS s LR S D RE H BT fs
PN OV | A B AR AN RLE R S
T B NGEE2 5) 32 BIP  (R 2% I, BP9 0T
KA R R AT SRR T R 25 M L e TR
By Iy, HA BRI R

HBE 2l IR S SIS IE R, NS I R )
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W ¥ BA R TR, AR RS IS R |
PRI AP, BIr NSRS i e A
BB G R A P BRI R B e 2 e h 2557
LU L ZEILR R , A P i PR 2 6 K% AH 5 Sk
7m0 %07 B NS A AR
X, P ST RA A O 2 R P Z T8O N ARG
TR MAC R BORT A D A L 25 %, P35 2L F AT s B4
AL IR ST NS e 5 T i P ZH 25 %Ik
AL A, ARSI MRS S s LA S T i T3

ABEFER A1 3HE it IRAW264.7 B
Wz 240 il o — AL R (NO) 4 LA 38 6 (TL-6) \ Ji R A
SN o TNF-a) & N S bR e 52 7 NS e iy
BT M Y AT L 5 57/ B AR I R, 4
207 B AR BE FEER UGS /N SR A SR SR PR I 2R, LASE A
FAR PG R I 1 5 [R5 B2 R O /N B k2
Y, SRR TT R — P Ak & A s s S iy 25 5
7 il 7 B

1 #7
1.1 {88

3111 %Y CO, 35754 (Z£ [E Thermo Fisher Scientific 2y
] ) ; Infinite M200PRO %4 4= [ 2 fif b1 {% (% - Tecan 2
Al ) 3 ALB-224 BT 4y 22 — 43 B KA (15 [ Sartorius 2y
) ) ; Stemi 508 FU{H| ' i il 58 (75 5] Zeiss A w] ) ; BPZ-LC
RUBLZS TIAE (g — RS A FRA ] ) s DZTW B
L P FE B (b T R R B P AR A FRA FDD o
1.2 #AR5IEHA

PRI e [k 2 (1 i 4 Rl A W BB A BR S L it
5120180601, 4 i >98% ) 3 £h MR A ek mk - (JL i i
BN 25 A BN v L 41452 170701, 04 - 25 mg) 5 BA2F I
T8 (VYN Cellmax 23 7)) ; I8 111 (LPS, L5 : 320v0313) |
DMEM = fiEE 75 | J] G 8 1 (ConA) (BEME S (MTT) |
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Hank s ¥ . RPMI1640 Zf fu 3% 554 . 5 W i 4 (0591 | 2-%ii
FOPE HRR B R R ER % P (PBS,pH 7.4) |
IKAG TR (SA) 28 vh AR EG IR . Giemsa Y L WK BRIl 35
I A b 2 R A B | NO RGN 5 6 DL L
IL-6 \ TNF-o. . IL-2 . IfiL i S 2 BRAE 11 (1gM  1gG  IgA ) Filg ¢
G PE W B (ELISA) i 5 & ¥ [ Jb B8 gj A= R
Oy L ERER SN N R R AR e A Ak T
s H AR 25 Ry 0 B 40 8 S 56 =5 R A 5 K ok 7
WK
1.3 H#iRE

AR (5 :20170328) 1 [ 5 MR Il B B 24 24
A BRZS H] 5 8 K A (65 : 20170605) AFd ik R (At
5:20170713) B A (L5 1 20171026) ¥ [ 115 5%
MR FE 2 R AW
1.4 ZAfE

/N EUEL W2 i 22 RAW264.7 2 ik I 13 4 70 it £k
Y ARG BRZS ] s M1 4 (g A Rk A R
F)) s AL AL 40 (SRBC, JU AU R ERHEA FRAF]) .
1.5 zh#

SPF % LB FP/INERL 260 5, MERE 45 2F , 405 i 18~
22 g, W B T RAAEF ARG BRA A, S A =1
A[IES : SCXK (i1 )2015-0001
2 Ak
2.1 ZHHHREMHIF

507 NS e i Jy 1 4 Mgl Jr 268 ) BRI
AR H B 24 R A v 2 DR R A v i 4 < R
AR50 g, KR 3R, BRR 1 h, &9 3 ROK BT
e, R T4, MR, DA NS HREIRY A 5 R £
B HOR MR IR R R R . A S B HOR M
FE 4 RIK R BB RAr5R 12% 14% (15% 20% .
2.2 AABMEHERETLEIFE
221 4HMEE:FE BURAW264.7 400, L% 100 U/mL
TR R -ERE R WP 10% 5 4R 1013 1) DMEM /& i 57
FE(LUT RS8R IR 27 ) 7E 37 °C 5% CO. B KE F- 4
TR, e HAZ A
2.2.2 REWIZGWICH] B2 IR &R 25 b HEEUY)
AT 5t , LA DMEM (e Ml 55 350 5 A RC )\ S48
JotHE U BE 43 12k 0.12.,0.18,0.36.,0.54.,0.72.,0.90, 1.08 .
1.44.,1.80.2.40 mg/mL, # f& $& B It £ vk i 43 1
0.14,0.21,0.42,0.63. 0.84, 1.05, 1.26. 1.68., 2.10, 2.80
mg/mL , HORE 4 B Bt Wk B 43 531 R 0.15.0.225.,0.45
0.675.0.90.1.125.1.35,1.80.2.25.3.00 mg/mL, ¥ &
B o B B4 4 0.2.0.3.0.6.0.9.1.2.1.5.1.8.2.4,
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3.0.4.0 mg/mL Y245 ($5 4% 2504 O RO ORI, 3

AR S F R AR 2 M R R 1.1.5.3.4.5.6.7.5.9,
12.15.20 mg/mL) .

2.2.3  AWRZGMAENEIRENEFEHE RAHCCK-8 M
TE SRR R BT S RAW264.7 40 Jifd (38 5 %, -
A5 240 Jf 34 7 2R A Ak A B e A 2 TRV . HC“2.2.17
TR X B A A A, 4 5% 10" AN/AFLEERNF 96 FLAk
RN BE I, 43 A BH %o R 4 A B 4, A PR X R
HIMATERIEFREL 100 pL/AL, $-BCH AL 5B A “2.2.27
T AN [ B 1) 45 IR 25 WA S UV 25U 100 pL/AL s J A
TNZR A A A S84 15 35 5L 200 pL/ALINZS 4, F4H 1%
10N EFL . BLHAMMT 37 °C 5% CO. 5540 h 1555 24
hJa , F R R B AL Se J5 I A TE i 3 ARG Y
DMEM =15 72 5 100l 1l CCK-8 347 10 uL, 3% ik
FRAFARELEE IR | he $EFRE RS SR AR Y AE 450 nm
PR ARG AL G35 B (OD) MR, AR 28 217 40 i £
HEFE A ARG TR (% ) = (R ZH 40 i OD fH — %5 1
20 ODEL)/ (B4 HEZH OD R — 25 141 OD{H) x100 %
2.3 HAHMERERILMRIE
2.3.1 HHRIHAW AR RAWSRIHE K
it. NS W R MAC A TR (R AR 2 Tk
(Ur MR X X X X, gmL) HIR R, LT “2.27 10
T ARAT LA 4 R T 2 ) A 2 AR Y R
TANUR BERR B AR AKCF M8 U (71) R T2 BT L
REG, WERITHAR T IR L,
x1 BHEEIHREAR
Tab 1 Uniform design test plan

TRG Xi,g/mL X, g/mL Xi,g/mL Xi,g/ml
fit1 15 4 5 55
) 2 5
[k 25 45
R4 3 4
s 35 35
) 4 3
4 45 6

2.3.2 A R TR e 4 2 R A 2 i R R AR TR HE

B“2.2.17 300 F SRR KA, L5841 35 5 i 2
I, 4 5x 10" 4 /FLEER T 96 FLAR, &FFL 100 uL, &
F37 C 5% CO.WEEFA PR . TR RE S | BB
O3 as FRE R 2E | BH A X BE 4 RN AT BE T 1~ 7
2l 25 [N BRI A 58 4 R SR 3, PR X BE4T A 10
ng/mL () LPS W (LASE 85 R LA ) ) , 34575 e He
L~T7 QF 3% 1 )5 S (FoKV-3593 A= 2 81 ) I 4 Fp 2l b4
EYIRA YW (LA 5E R R mC T ) , £:4L 100 pL,
Fie BR SRS R 3R 24 he A 10D E AL TAT i
5o WRAEAS AL ANME L8 W, SR FH AR R R0 S e i 5
PARAE B NO IL-6 \ TNF-a & 1t . A S TS i
K A E A 2GR (X X X X)) S H AR, PINO
IL-6  TNF-a & A A5 (V) , #4722 004 4 [ 3 20 #r
HAG AR FEFRIG T 7 FE . Y Y BUR R, BT NO .

© —a W oo o
o o W —a I oo
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IL-6 . TNF-o 7% f2 5 e B, 287 % oz (49 245 A E EL 7T 3k 2
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52T NS A Wiy 45 415 25 MR I EE G HE (R e
1:2:2:4) FRMAZS 15 g HE3 g k3 g MITE6 g
N H BRAL 780 25 MR R iR e, #2217 300 R 5 10l 4
B FERC L& BB AR (LUF fRTFR <R 5 425U ”) , LA
KB AR I VR B2 2458 T 5 85556

242 ShPmdl yER A2y BUNR 240 HFEFLA A
44, BEHE 60 H o BRHE /N RIIBEHL R 2s Al (AR B
ERIK) AL (A= BRER K ) | BH P 24 4 4 [ A2 TE K | 4
mg/(kg-d) , 2 STk 7 U B0 e )RS S IR
H E A 4H[0.952 8.1.905 6.3.811 2 g/(kg-d) , LAFEHL
YA, A BIAR ST H IRAL 7 &9 10,20 .30 5],
FRA 10 H o A A/INER A 15 A PR /K sl N 25 7,
B ARBUN 10 mL/kg, qd, #2245 25 30 d. BRzs (F414h, H
SAH/INEL B TR 25 250 5 24 KB I s v 5 PR B I e 40
mg/(kg-d),qd, ELEEST3 d, DL SR R A 24
EE T R | AN 1 i W = 2 [ Y (SR Ve 8
2.4.3 /NI A BRFE EC e B 2.4.27 0 AR
HE/ANEL, FAUGHE B 45255258 15 h, SRR 2 e, i
FALFE s ToTR A PF T O RRAE B i , FR o ot i 3 18k
A Z B R 0= P B Jo /R S HE < 100 % 5 86 B =
LI AR T < 100 % ) o

2.4.4 /NP E AN ISR RE 1 A SR LI B A
it A Ak 1t 36 25 52 /0N BRUMAL b B 4 M ) 3 B g D . B
“2.4.37 50N /N BT, B TR I8 i Hank s W4 0L
e T A BRI A A L, B, LA 1000 r/min &5 .0 10
min, 25 EVER, AR AN R 33 10°4~/mL, AR %
Y B S PAL A 24 fLAR T, L 1 mL, 2R )5 —FLm
A ConA R 75 pL, 5 —FLINAE 100 UmL -85 8 £
WL 109% A4 I35 1) RPMI 1640 21 ffL 15 3% 75 pL 1
JyRtREFL . AMME T 37 °C 5% CO. B FE P B 55 72
ho REFREERAT 4 h, BALWE S BIE 0.7 mL, BINAANE
I3 FBUTE 4 RPMI 1640 3557 5£ 0.7 mL 15 mg/mL 1Y
MTT iR 50 pL, RSkt 5% 2 245 00 s SR I R LA B A iR
PESEIEE 1 mL, IFTIR AT, il S8 25 i o2 il . R
FEFRAAE 570 nm AR E £5FL ODAE, LAYE 3 25 (.
O RELIAR L 20 A Y 8 A AE 1 (6% 22 (= ConA 5 3
FLODfH — X} HEFL OD ) , Y62 i 25 {H MK, W 7R 4
FL3 5 Rl 1B

2.4.5 /PRUMMEF MRS EWE  BC2.4.2750 F 5 24t
/N, TETE S 25 25 25 KA, I IR 1 9 4% SRBC & )
(LAAEFEER K L] )0.2 mL, qd, L2 3 do FARKHE
B252)5 1 his, IREREUM , AR MK o I3 DL SA ZZ i
TR B 200 75 )5, B 1 mL B Tl A5 iy IR IR A 4%
SRBC £ 0.5 mL #MA (it SRBC 1 mL K FUILT 5 mL
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TRAT,4 CYE B, DL 8 AR SA 2% vhigi i B,
BIA5) 1 mL 5 [R] s 58 AN L T35 14 25 1 6 BR A (L) SA 2%
MR ) o KRS B T 37 CAKYS R 20 min, 7E 7K
WA R R, L2 000 r/min 8500 10 min; B3 1
mL, ISR 3 mL, FE43R AT, i 10 min, R FHEEFR
T 540 nm A E M . 3 B4 9% SRBC 4 ffi &
W 0.25 mL, i AFF G5 3.75 mL VR AT, 75 540 nm K
A0 7 SRBC 50 i B () W 5™ A B0 it
(HCs0) F/n M I 2R 5 2, ¥ A A HCso= (FE i
WL — 23[R REAE IR IS E )/ (SRBC 2 230345 I B 1)
WIS — 25 PG B ISR ) < R AR A
2.4.6 /NS F IL-2.1gM  1gG  IgA & B E B
“2.4.27 TR 3N, FARKHE B 442505 1 hid, IRER
B, WA I3 o SR FHAH R ELISA i) £, # Ui B 45 2
SRARAEI S M0 Y IL-2  IgM 1gG JgA B & i,
2.4.7 /NERIEE B VEAN A RE SRR E B <2.4.27 30
T AR N, FARWHE S 45255 1 hi IR E T 20%
XS LT 20 i L v (A FEER K ] ) 1 mL, 30 min J& i 20 4k
BY, BCFLAM M7 1 F BB o, M s e 6 A= R 7K 2 mL,
D 2 5 3 2 2 A 1 ming WO BRUBE I 6 9 1 mL,
SEXET 2 B R b A RE B TS &N,
1E 37 °C 5% CO. M IGFEAF Th 5% 30 min J& , 7EA FRER /K
HREEE BT I AN - F R AW (L 1, ) [ RE , LA
49% Giemsa Y PBS A Y& {6, 3 min, 7 LA K EEPE, BT
FEEE T X E R (58 TSR 4r a5
ok A0 M 5 G € ) TH R, IR S A W A R A W R
BAWEE 535 (% ) =1 WEXS LT A0 A A4 v 20 i K
2 HfL B E < 100 %0 5 A W 48 450 = 1 4 W 9 XS 21 240 Jif S 5/
2 B 24
25 EAASGREEEARERILERYNSMESE
g

Z: BB [ A 58 0 A T el R S5 HRU
520 L,V 52 SR 259 (LK B A% 0.40 g/mL i)
259, ISR, BRIK 20 mL/kg, #E W 29K, 45241
B 6 h R Y T AR H A=Y 178 F%) o iEZENES 14
d, WL /NI — RS AT AR 1L | R B RRAE
DL AET 0 E I 2 2 BOSOE & (LDso ) Al K it 32571
#(MTD),
2.6 FitFEFHIE

K SPSS 16.0 48 T2 R4 X6 52 36 K E 1 7 b B
SEISEIE I LA X + s T, AR L BRI 22508 5 2R
B EE A B S R IR 45 R T A b, P<
0.05 ZERA G FE L,
3 H#HR
3.0 EAFNSGRBIEEFAAAMEHERETECE

Y TS RIS S R R, NSy kg Ry 1.5~
4.5 mg/mL (A4 T4 4 0.18~0.54 mg/mL) | ¥ FE A
2 Yk JE O 3~ 12 mg/mL (M1 24 F HE B 0.42~1.68
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mg/mL) EORTAE 2455k By 3~9 mg/mL (FH Y T2 HY)
0.45~1.35 mg/mL) MIACAE 25 F vk J hy 3~6 mg/mL (4
YFAREU 0.6~ 1.2 mg/mL) i, 40 58 5 5L F T4
e, RIHTE B BV N A T IR 2 A i il . A
vl A= 245 J8E (I 2y 2 P e A A s 4 4 S i DL ] 1

140 —

120 PP

& 100 —A-

ﬁ 80 | ——

2 60 --@-- it

2
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Bl AREEZERERET M ME R R0
Fig 1 Effects of medicinal materials with different
crude drug concentrations on cell activity

32 EFAASHREIEFEAFAVMRERRL
AP IR 45 R o, 5 EO0 R A, BPE

XF BRZH A A B R C b 1~ 7 ZH 40 i H NO L IL-6.,

TNF-afft) & 5 B 5 T (P<0.05 8, P<<0.01), 3£ 2.

x2 HKAMPANOIL-6 . TNF-oISE (X ts,n=

10)
Tab 2 Contents of NO, IL-6 and TNF-a in cells of
each group (x+s,n=10)

il NO, p.mol/mL IL-6,pg/mL TNF-a ,pg/mL
2 HARA 43407 115.476£10.182 185.687+9.164

[ Eaopie 92+11% 315.288+9.118° 412405+ 10.135°*
BRI 14 98£09 381406:+8.076" 523.518£11.355"
BRI 24 5607 316.081£8.687° 50184948978
AR 132431 347200+ 11216™ 47406311358
BT A4 94108 359.591£9.338° 442.950+9.683*
BRI 54 11.7£0.7 3447348755 404.578 £ 11.624*
AT 64 88415 312.999+8320° 37367248926
SR 74 78414 295841 +11.202° 342258+ 10215°

I 52 AW IR A, " P<<0.05, **P<<0.01
Note: vs. blank control group, *P<<0.05,”*P<<0.01
Xf 2 2 G5 AT WA 3B, 45 A TR AR [E1 U 7
i, NO IL-6 \ TNF-a 5 5KV i, B Y HUE R, 1%
D7 HESR AR IO o BRI AE SR AR 3.
®3 HERITEIESTER
Tab 3 Results of uniform design regression analysis

o EHE R P HWEARIEHEAR
NO  T=15288—0971K, 0500 <0001 3 g/ml

L6 1=623902-62116%; 0971 <0001 AB15g/mlL

TNF-o F=393499—9.714X.~8.854X+12.165% 0792 <0002 3 g/mL, Hilf26 g/mL

12 3 45 T BT, B NS e i Jr (R e AR e L
i NS HUEE CHORE AU 2R b 1020224,
3.3 EAANSREEEFRERLIZRINEERNE
3.3.1 /NRUESES  Sas g b, BRI A /N B A
TR RS B B R (P<<0.05 8% P<<0.01) ; 1%
A B, FEPEZS AL AN B o R AL N R
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TSRO R 58 2T (P<0.01) , TR 4,
x4 JBENREREBFMERIEHILER (x+s5,n=10,
mg/g)
Tab 4 Comparison of spleen index and thymus index
in mice of each group (x*s,n=10, mg/g)

i e Mol

Sh4 26150665 1,963 £0.506

ekl 1.559+0.392° 1.230£0.180°"
WAl 2764+ 0.396" 1.960 0496
GiE bS] 3822+ 1309° 210640275
kel 3.587+1.025% 2.014£0.508"
SR A 36551357 2.655£0.569°

TS AU, P<0.05, " P<0.01; SR 4] H 4, 'P<
0.05,"P<<0.01

Note: vs. blank group, *P<<0.05, ** P<<0.01; vs. model group,
P<<0.05,"P<<0.01

3.3.2 /DEUMMEAMISIERE S A AR, B

ZH/IN B P LI 2 200 P R ) . 2 9 (P<<0.01) 5 S5

TUZ LA, PRSI RS 5 SR o | i 2/ N

LR EE A LS T RE ) 5 458 (P<<0.01) , TE LK 5.

x5 BHMRBEHEARMEEEHNFINETANESSE

b (x+5,n=10)

Tab 5 Comparison of proliferative ability of spleen
lymphocytes and the content of serum hemoly-
sin in mice of each group(xts,n=10)

] W E AR 2 HCy
SH4A 0.088:+0.021 854195
f4 0.049£0.068" 1341917
WAl 0.095+0.069% 43446
¥iE S 0.248£0.035 §43+39°
SR 0.233£0.007* 044£11.9%
S A 0.197+0.072° 83.0£6.1°

F S5 U, T P<0.05, ** P<0.01; SR 4] H i, P<
0.05,7P<<0.01

Note: vs. blank group, *P<<0.05, * * P<<0.01; vs. model group,
"P<<0.05,"P<<0.01

3.3.3 PRUMEBEME S 525 A4 i, BRI/
BRIV I 28 % i d 2 PR AIR (P<<0.05) 5 S AU Ak,
P24 W 2 RN 5 D7 S UG b v 701 2/ B v v
MR R E T (P<0.055 P<<0.01), W% 5,
3.3.4 /NRUMEEHIL-2.1gM 1gG  IgA & 5254
P, BT 2H /N BRI Y HP TL-2  IgA L IgM G 7 4
FREAR (P<<0.05) ; SRR 2H Hodsr, BHA: 259 20 A 52 ) 1
UG s R AL/ RS RS bR w4
FHE (P<0.055% P<<0.01), LK 6,
3.3.5 /NRUEREE WS A EIIRE 525 A4l B
R 2 /)N BRI s 1 0 00 7 5 3 R I 5 400 I 35 B AIG
(P<<0.01) ; SRS FL 55, BHE 25 0 LR &2 J S 5L
A5G HP L AR A0 BRI T 0 7 R R A I R A
2 TR (P<0.058% P<<0.01), BEMLFE 7.
34 EAANSGREEEARERILERYITMNRHA
HHM
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BTG KA, BTGNS LDsofE 5 52 J7 S U xt
ANTEMPE SN B 28 B MTD 2K T 15 g/kg, R A IRTE
#EPE, EILER 8,
F£6 BANRMBEDIL-2 IgM. IgG IgA S E LB
(x+s,n=10)
Tab 6 Comparison of serum contents of IL-2, IgM,
IgG and IgA in mice of each group (x +s,n=

10)

43 IL-2,pg/mL IgM, p.g/mL IgG, pg/mL IgA, pg/mL
A 4780+3.84 2573144092 1825243539 337+068

g 35.85£5.26° M3BHA008°  15813£2696°  261£045°
[ile S150£2.14%  27970£5779°  191.96%2453  414%1.197
SHIUARA 499913267 2599643104 1701441788 40710647
SHIRIIPARA 489183567 26138+3218° 1702842887 395£115°
SHEIIEARA  48504458%  26347£3491° 1707711949 339£120°

T 52 I e, “P<<0.05; SRR A, "P<<0.05,7P<<0.01
Note: vs. blank group, *P<<0.05; vs. model group, “P<<0.05,"P<<
0.01

®7T BHHNRERMMEEINGELE (x+s,n=10)
Tab 7 Comparison of phagocytic function of macro-
phages in mice of each group(x+s,n=10)

Eit] IR, % LS
SH4 276453 0400.16
el 20.1+44° 0.18£0.12°
WA 2924507 034+0.13
WL G S| BIE44* 044£0.18"
¥iE UL e 36.7£70% 049+0.15%
Sridr R R 397465 0524020

TE: 2 A LA, T P<0.01; SR AL, 'P<<0.05,7P<<0.01
Note: vs. blank group, ** P<<0.01; vs. model group, "P<<0.05,
#P<<0.01
#8 MRAMEFTHAWLER (n=20)
Tab 8 Results of acute toxicity tests in mice(n=20)
Wl B GLs) g WRERRRREG:s),g WA PEHE ERE MTD,g/kg

i 1925+23 3328417 I 0 16
it 1945+ 1.6 315415 K 0 16
4 itig

2y BRI R 25417 i RCUE L, 2 AR
B2 R PRy SR 2 I S 2 o LA R B A R
P2 BCATL A HEA AL , 19 245 WO T AT RETE GHT B 2
ROs 1Ay, B HE A VR T ARG 57 28, 5 0R) FAS AH
10 52 R E A, AT 2z 44 P ) 49 25 a8 e 1 9k 25 1) A
FEN PR IR AT DU 2B S AR . 1F 205
1 = BEIRAR AT BB th— U LA 250 SRR H , HoAfth 24
Wi AT RE R B BT s A7 225 XA Bt 20550,
LA —EAE N E 2y, 6 T L X L B B TE 5 T
VeSS B2 A A D5 77) P B (A 2 % &5 A
ZAPEI IR 7 I L2 X BE O R, A R 2 I
K P2 251 L, DA IR B A A I 3 S LA B
FEINRERII TR

WSRO R Zou g BG4 & T K i —
Fid T 2 IR 27K — M Ik, a3 /b

HEEZGS 2020455 3185 2



S UKL LSRR A SRR AR LR AR PR, 5T i
WA R 2508, H e 8 iz 15205 25 i e it
FE, A R T TL-6 \ TNF-o, 3 202 th B W40 e = AR 1Y
FFRECLHE W AN M A G A, FAT TS A S5 R L 1
Yo AN AR A DA R A HEUE 2 55 Z R DI RE s F R 20
JEL N NO 23 i — AL R A R AR5 A, A iRE 1 5
HURAE B VIAROC , A PSRN 43 NO (1531 5
T, BEAE 5 W A AT A ) e S A L, A B A 3
POTE 5 e Y A P 4R T RGP R,
AW 5T 38 1 2 A B, A RAW264.7 W 4 g v
NO.IL-6 \ TNF-o 75 it M AR A T RSN T PRI ST, 22
L1320 57 NS S e i st Iy i AR L NS #
FCVHORE MIAC A2t b 1:2:2:4,

ABIFE i I ST AT /N UYL AN 2 T
207 T LU BRI 0 S e g o AR o 4 2R B B
FERC He AR B AT B 5 /N RS T AV L T S 25 4
BRI /)N AR IR 15 250, 8 2 LK L 200 i 1 3 B e
I3, B M I 2R (IL-2 1M 1gG IgA 7% f3t LA K B g -
E VRN IR AR RE . 1X SR WL e A4 i e LR IC L 32
S TE AN Sy 5 PR ey T E HAT BB AE T, Wl o
FHC A2 S 7 TR BT TSR B o BeAb it/
RV R U S0y D IR A TR

25 LTIk, S5 NS e G5 5 W B AT A
Z B BN MR AR 2 e L 1222 45307 SR AT
AR s G I AL/ N B S DI R . A IRE R, B
A RAEFR NI AR HT S . H i T2 b A RBON 2
2A 7 R B R R M D vk R SO AR
Ry ZE S 2GR LB RCR 2 A A2 EIR DR
SN, AT Rt — 2P
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