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 E: B8 KA MALVEERRY S T8 S R AL - -7 R R S A W) (wolfberry-sea
buckthorn-highland barley powder complex, WSHC)Xf /N A S & W T IGPE . FHiE DL F7 4% - 4L &)
(Sprague-Dawley, SD)K FRAIELBARI/INEOMAFGRX G2 7EXT WSHC #EAT %0 2t 5 BRAATPAN (1 36 Atk |, 4%
WSHC . . % 3 MARFFIE[7.5. 5.0, 2.5 g/(kg' BW)D /N BUBBRIEIEIS B (L) . AU Sy [/ BUR &
FUARZS [ (delayed type hypersensitivity, DTH)A ConA (concanavalin A )75 (1/)> UL B 20 0 55 £k 56 4 %
922 (HIL T V8 1L 2R AT AR A PR BEAS DN ) | BRLAZZ - R M A 1D B () Bt Y 1 /) B 5 e 200 A e X5 £ L 240 1
) LA K B SR At B (natural killer cell, NK)ZIRECELER I A BHL) 1005200 . £85R 550 WSHC 443 AT DL i 2
P/ N AR S, Forh SRS BRAE FE, RS ARG RE 4R R T 42.74% (P<0.05), H/NRURERRE 22 (H
PR T 47.57% (P<0.01); ", wiilat Ay WSHC 3T DL 45w/ BUR AR S, SRS IRAIAR L, . &
i WSHC AbFR if 25 AL B4 BIHR T 16.25% (P<0.05)F1 19.48% (P<0.01), #7 i WSHC fit it/ bt ik
FEER R 14.41% (P<0.01); {H& R A X B B . PZ-E i sing . NK 40 Shae Bl wizmg . 45
WSHC AJ I 4 5/ ]s U O 4 B 5 e 0 AN RSB S e 0, 2 —Fh Eo RAFIF R s i e R 7
R AT, VDR SR MRS AN

Immune regulation efficacy of wolfberry-sea buckthorn-highland barley
powder complex on mice
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ABSTRACT: Objective To investigate the immunomodulatory activity of the wolfberry-sea buckthorn-highland barley
powder complex (WSHC) made from extracts of wolfberry-sea buckthorn and highland barley flour on mice. Methods
Sprague-dawley (SD) rats and Kunming mice were selected as the research objects. Based on the toxicological safety
assessment of WSHC, the effects of high, medium and low doses of WSHC [7.5, 5.0, 2.5 g/(kg:BW)] on thymus spleen
index (specific gravity method) and cellular immunity [including delayed type hypersensitivity (DTH) and
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concanavalin A (ConA)-induced mouse spleen lymphocyte transformation test, humoral immunity (serum hemolysin
and antibody-producing cells detection), monocyte-macrophage function (mouse carbon clearance test and mouse
peritoneal macrophage phagocytic chicken red blood cell test), and natural killer cell (NK) function (lactate
dehydrogenase method)] of mice were investigated. Results The high-dose WSHC treatment could significantly
improve the cellular immunity function compared with the negative control group, the lymphocyte proliferation
ability increased by 42.74% (P<0.05), and the mouse foot plantar thickness difference increased by 47.57% (P<0.01);
medium and high doses of WSHC treatment could significantly improve the humoral immunity of mice compared
with the negative control group, the number of hemolytic plaques in the medium and high doses of WSHC treatment
groups increased by 16.25% (P<0.05) and 19.48% (P<0.01), respectively, high dose WSHC could increase the
antibody-producing cells by 14.41% (P<0.01), however, there were no significant effects on immune organs,
monocyte-macrophage function, and NK cell function in each dose group. Conclusion WSHC can significantly

improve the proliferation of lymphocyte and humoral immunity of mice, which is an immune modulator with good

13 E

development prospect.
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UEIUAE, Bl R S 7 W AE IR VA T Hh i PR R
g, SRR AL . B ARAE VR I e
WHFE . PR HBRAE IS ST ) IZ AR R Rl R, fege
PEATF AT DA — s R R R g i R, S A
T AT G 2 R 13RI T RGBT S5 300 Tl P s foe A AL
BT IR — o — S 2 (W T Y R AR ) vl B = MU S T
Ho B R R PE WM A (Lycium  barbarum) . V5 Bl
(Hippophae rhamnoides L)1 #(Hordeum vulgare L.)FJ %
FETGTEC 2 g eah, B TAUAS A A K AR
EMEME, RETEH T RIVPBE, WAL AR R
B 1ENF M AR ERR T Y, Mt VB E R
B AR T K AT LA — 20 4 8l 5 << A= 255 A FIRR 0 R AR
P R

MIAC Z WA A A Y SR P Ly, B R E AL
o BE D RE M TG L, I TR R AR RS A G L 1
M TR . AIERR, WIS ZW 3 (Lycium
ruthenicum Murr. polysaccharide 3, LRGP3) nJ 34 i FRBAE ik fii

(cyclophosphamide, CTX)if 3 (1 S 2 M il /L T (thymus,

T)ZMAIFI B (bursa of fabricius, B)4HAE AT N, LIKIE
JES 5 20 L P o WA P, I RR IR R I T A A R 2
(interleukin-2, IL-2), F4HMifr% 6 (interleukin-6, IL-6). i
JEIRIER F-a (tumor necrosis factor-a, TNF-a)f7KF®, ¥
TN E & 2Ry, SRR NIRRT BT
ZHEIOVE, BRI T . 2R L S

o, N[ROSR 2H 53 R S e Ve IR ARAFAE 22 5% . WF
GERI, VDR AT LARR /I UK 5 240 i 24 i A
FTIE y (interferon-gamma, IFN-y), HAMIENFE 4

(interleukin-4, IL-4) ,TNF-a F1 SE I FE 15 (interleukin-1p,

IL-18)/K -, fRFkELIS3E, & —FRA AT 5 THI
AN E(Th1)F TH2 & B0 40 i (Th) iy S i 70100, 3 HL
X CTX 155 1 G e Ml E2 L 38 (Balb/c)/ )y UL A Sy i
PEFITI S 7Dl B 30— A SR 14 7o FR A0 v 2 LA
#i2 (high-methoxyl homogalacturonan, HRWP-A)n] DL 13 %
1% Toll ¥E3Z 4K 4 (toll-like receptor 4, TLR4), fiE#tE M4l
LB — 4 Ak A (nitric oxide, NO). IL-18 #il IL-6!"2, ¥
B E Y B T B A WO S AR AN, X 2 bk
(lipopolysaccharide, LPS)i5 3 1) 4 4 /) B2 A BT & D 6E,
ok FELE A A SR VD B R R AL A ) i
s S 2h . RAEHE R, DALl . SR g R
S Mg R ENY, R p RN, KRR, B-
WIRM AR . WM. BEACIR e BT . 32
T ORE A A A B R T RR P R B Al i — Tl
IR 22 W B S 1 s S B U a0 B ML 0 i i o 4
B, /NEUEBEZNIE (bone marrow cells, BMC)AIAME Il 41
Jit (white blood cell, WBC)HAUE, 45w e il /I B i
IL-2, TNF-a #1 IFN-y 7K, DA 2l 35 S g 3 il /s B e
g,

BARR B E LT 3 R Wi e i
PEAVE, FFEXTEIE TR AR ER . S E AR R AT T
ANEAEST, (B B E B2 X AR = S G PR T e
wh AT & o Ak, 3 P EAT e M AR X L
e Ak Je B M S AR SR A R FAICR B IH AR A, B Ik
R T ISR S A SEBR A T, AR AR S Rl
U TR A SR B N FORE (4 S Z W AN B TR), LA R
. b fEARR . B IEAREGERWR) VR, Ay
il 8 & & R0 E SR T I & i R —— AL -V I - T Bk
% 4 W) (wolfberry-sea buckthorn-highland barley powder
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complex, WSHC), 7E%4xMERE I FIPAG I RL Al B, IRFTH
XFORPEAE . AR SR | AR G . PR - LA ) e
A #R 7% 455 4 i (natural killer cell, NK)ZhAE M52,
WSHC I — 25 I & F IR B AR

1R 7

1.1 MR5E

MIFC I . VDRSO (= s A B2 25 AR ) TR,
TR (5 1 2 O SE ) FVRDHE OB L AL T A B
al); MIER(EEE R ERARAR), Z&FWEHER
(BAVL T PR £ A A D)

6% 24140 (sheep red blood cells, SRBC). 20%3S£T 4
JiL (T B AR A RO RS W); /0N Bk 2 983 400 i (mouse
lymphoma cells, YAC-1), &#iZER5 7 (roswell park memorial
institute, RPMI 1640)[F% 1 (b 1) AL WHOR B Oy A BR 2 W]
Hank’s (hanks balanced salt solution, HBSS)#& ( i i 7 4=
YR A R 7)), FLERNK & i (lactate dehydrogenase, LDH)
EFW (g E AR A RS A ), b
[3-(4,5)-dimethylthiahiazo(-z-y 1)-3,5-di-phenytetrazoliumromide,
MTT]. NP-40 (nonidet P-40), ConA (concanavalin A, 555
CAS 11028-71-0; 4l =98%)(db 5l 3K FRH A7 B2 HD);
FEIBEY I Giemsa (10X) (L= KAEYIHE ARG A F);
2-%i 5k 2 (2-mercaptoethanol, 2-ME)(43 4, Toi =244
BREABRA A, FMARGK RILE ) (S E AR A BR A
wl); EALEVHEG 1(Hral, ISR BRA R

SD KR (JFEHAAKIES: 61001700003655 . 610017
00003711) . EEBIFP/N (BT & B 4% 15 61001700003713
61001700003714), A F=IFA[IES A: SCXK (%)2018-001,
ToHs 58 5 JF AR (specific pathogen free, SPF)2; {46 5h¥) |
Sl 1AL ORL S5 H PG 28 A8 8 K2 2 e S 06 B O
f2ft.

1.2 UE5EE

AL104 L7 R(£0.1 mg, FIHEE-FERI 2 Re A TR
/3H]); WFZ-UV-2102PC MR R LR as A
R/ F]); DRP-9082 FL R IRRG -4 (LI AR( LI U AN A BR
25 Al); 13395H2X S BB (FEIE Leica 23 w]); HC-3016R &
B TR ORI R ARG TR AR
1.3 WA E
13.1 Ha4&

(WELERPHE . MACSREY . Vil . &k
100 H s A,

Q)FRBUHIFTHEE 5.00 ¢/100 g VPRRE) 2.25 /100 g |
FEHH 90.00 ¢/100 g, FIEDHE 2.475 /100 g, HEEA 0.25 g/
100 g. EFHFR(GERFW)0.025 g/100 g, BEWA, /3%
(20 g/4%), K, fude, BMSRLMH . WSHC AR A

H 1R, Bk 14, PRGN G EREST 90%, MRAELE
BEFEIMEOR, HRRMEHEBIEHIE 40 g LITF).
1.3.2 % 4EF=% Lo 4hibn

(D)ZR 3 -BR R EE G0 5 R 22 B 5

R PR S DA AR I 125 ) RrTR A i
MM, LIRAIR bR IR 2 Rl bn i 28, OB AR i i
UOMARBEIR A 6% 1Ky, RIZUES), feEaRhi)gE, K
W 490 nm A9 G (H

(2) B i g )

Jr kS R A 2 ST v I A R R
1.3.3 WSHC A4/ suse A if &

(KR EatES kR

S ORI S I B AR RN ) (T A 2003
HERR), AR IR TR, AKE 180~220 g SD K
BL20 H, MR R IRIE R T A2 ik
(maximum tolerated dose, MTD)i% 20.0 g/(kg-BW) }y i & 5
B Y T AR R 400 7)o IR A FRECSZ I0FE B 100 g
HNZEME/KE 100 mL, HA 100.0%MIRER, RAIEH . #E
HRTSIIEEE 16 h, RFRIKOK, WER 14 d ShP B P EERER
KMAETAEB, W5 1. 7. 14 d RIREFASESY) .

QB AEEE A

ZH (PR E SR SR EARMTE ) (AR 2003 48
M), 30 d ZOFERRE TR, KKk 5.00, 2.50.
1.25 g/(kg'BW) 3 MR (GHIAH 4 F A EfE 100,50,
25 £i%), JI VLTI HRAL(ZEIBK), 2 20 FURE, MRS,
RIGHF B 50.0. 25.0. 12.5 g FESIMZEEKE 100 mL,
B AR 10 mL/(kg' BW)REHPES 11k, E80EE 304, %
W s A . POK. IGEE AN R 16 h RS IE Ik
&, ASESEFRF. B MR, SEUEE, TSR
1.3.4  WSHC A4/ o 89 %92 7 feAe )

(Wi K2 W %45 T 7 =

200 FUMEPE/NBBELA R 5 1, AR S AN s
R, BRI 40 B, 10 H/4, 5478, . K34
FR I B SR %o R (508 7K ) B T 190, 15612 9.99.6.66.
3.33 g/(kg:BW)E:. . K 3 AN (4 A 24 F AR
AR 30, 20, 10 %), B EFR 20 mL/(kg BW). BK
FEWE, %30 do 1 H/NFUHEBET ConA iESHY
JIN BB IR T2 200 2 Ak VSR N s I ), 4 2
A/ B TR 2 AR 25 52y 300 AT /4R R LU (B B0 48
PRAINO 55 3 41/NRUR TR A AN S I (Jerne 2k R
BRI 7 0 2 A A 2, A 4 41/ BT/ UK s
I I 240 4 W XS T 240 B0 (R AR N ) B ARG TN 2, 55 5
A1/INBUF TN BURR B I 0 F A A 22

(2)ConA 7531 /)N BRUVLIH B 40 54 AL IR (MTT %)

JCHEBUM, B A E O Hank's SOFE A, A
TR, SRR S AR . 48 200 H i
1l U&, FH Hank’s %% 2 K, AKX 0> 10 min (1000 r/min).

il

o
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RIGHAMEIE T | mL 8RR, Hem 2
THEOE A B (N TE 95%LL 1), I RPMI 1640 3537 W & 4%
MMM R 3x10° A~/mL. RA MTT 3%, B8RS
LIANG 25Uy 05 g AT, 7E 570 nm 3K A0 E HOE Rl
{& (optical density, OD), W []32 Sz BRI bk B0 41 it 40

(3INK 2 A7 P 2

KIOHT 24 hBERANIE(YAC-1 M) B TIEF085 3R, T
HTLA Hank’s ¥3%E 3 ¥k, JH RPMI 1640 5¢4s 55 37 R4 4 i
WHEH 4x10° A~/mL. TR, B AR Al i R
FUN A, 2 200 BRI Hank's W0k 2 %, H
RPMI 1640 5E 45537 A AL AR B 2x107 A~/mL. NK 41
TGP I B E S IR ZHANG 250 7 ikt T, BG4
RN 445 100 pL BERLE 50:1) (n=3), KEFRFEPRETRE
4 ho AR BT 100 uL, A LDH FEF# 100 pl, 2
M 8 min, AIA 30 pL 1 mol/L RV, ME ODugg pmo %
25D NK i iE k.

ewio,  JSFLOD-ESABEHFLOD

N A = o R LoD — E1 A FeHALOD

(4)iR & RIAR 5 B2 A58 AE g /(AR T bL A

NEREE THF 26 d B, BREBEEES 2% (V)
SRBC (0.2 mL/J)#FF78U, THERH 4 d, BRARR
BRFREZ T 25T 20% (V: V) SRBC (20 pL/R), #4753, It
FHGT G AT IR 24 h43 B A R 20 I B R — 2
B (n=3), TSk 0 R B R 22 (E . BN, IR
AEMa N . BRERRER, A M R B 4

(5B Az 290 JH ARSI R X 7 3 0 2% A 0

HUALE ARSI R Jerne 2RI A 1:RY, B
[ 1.3.4 (4), 4 d J5ASE/ N, A4, A0k iR
9 5x10°4~/mL K 1%BEHE 5555 2 5 pH 7.2~7.4 19
Hank’s R4S, 0.5 mL IRAS 50 uL 10% SRBC, 20 pL
LA LAV, AU el AT B BRI 2 3% i b, st AR e
Jii, 37 °CHE 1.5 h JFIMAAMA, HE8RE 1.5 h, A2
B, DASSBEEL10 R4 2 moii A it . ARBRIUL,
FELRRRE, HL 100 pL AR[EFRREE 0 95 B TR0 seik A,
JIA 100 pL 0.5% SRBC, &%), T°37 °Cift & 3 h, WL M BRHEE
SRR, UM TR M M E, PR

(6)/)n BRI Js 5 1 40 O 7 W 05 2 40 3k (2 M PN 9% )
/N B 6 ¥ i

JNEURI AR WA JF SR WEL P20 vk, FERS e i
BN RIS S 20%XS 21 2, 30 min J5 FHER AL

x100% (1)

Fe/NER, B H /N BUE B 1 mL VR B4R, 37 °C
A 30 min, VL. BT . FEE . 4% Giemsa-MERRZE R
Yefn, . FREVERT . B, AR FIBHER
/IR BRI 1R 0 2 HE SOk [23 1101 7 -
14 HIEALIE
IR L R AT RO, IR0 s L B b v i 22
/R, FJH GraphPad Prism 6.02 S8 i1/ HEAT 80 H £ )7 2%
b, TP<0.05 WHEAGHEESR, TP<0.01 W EA BESL
==

2 HER5HH

2.1 ZEMRALCEYESE

AT VD B F A 22 b R R L S S TR M
H AR FEXT 100 g 7= il HH ) Z2 BRI B R4 7 3 s A
M= 1A, 3 AL S 2T B RT 2 ¢/100 g, &
IS EKT 1 /100 g HF4 100 g 5 P AALEs i
HH 5 g RN R 2.25 g, BIZER B R BOSE
A, TTRAHEAT R — B0 I

R1 SENERXKENLE

Table 1 Polysaccharide and flavonoids content

FES LS
For 56 351 H
1 2 3
HZ R E )/ (g/100 g) 248 251 245
BT T 11)/(g/100 g) 1.04 1.02 1.03

2.2 WSHC Z£F4
22.1 WSHC st KR &HEKHH

HE 20, Lk 20.0 g/(kgBW)FIEHZ XSRS T
WEE, KR hPikEZ A, & WA D&M
Too SRR, RS | R S E L TS MTD 1y
KF 20.0 g/kg'BW), 4 (FREE MR S5ITHH AR
) (BAHB 2003 45 S E 4 Zebr i, WSHC KR
SPEL N EEE LHER.
222 KR 30 d BRI A A A

& 3 AL, SAEAN. B M. BASREE
SR A i, 225008 E M P>0.05) IERH &
R WSHC AN 23 5200 /I BT U #4575 AE 246 2%,
B WSHC N HA W ek

Fz2 WSHC MARBMSMH
Table 2 Acute toxicity of WSHC in rats

5] #|H:(MTD)/[g/(kg-BW)] Wil E /g %7 d R/ %5 14 d KT /g ARk S B R TR
HfE 20 198.5+11.7 238.6+11.5 272.3+15.1 0 0
T 20 205.4+8.9 253.9+11.5 297.6+14.9 0 0
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%3 WSHC st KR AE AL ER S
Table 3 Effects of WSHC on the rat’s viscera-body ratios
|4 - . ,
T /(ijiw)] PR T BFRCG IR T MAKLGD% BIRRTE BARLED% SRTe B H%
g/(kg.
5.00 5.38+0.53 2.85+0.34 0.45£0.08  0.24+0.04 1.51£0.11 0.80+0.09 — —
" 2.50 5.44+0.51 2.93+0.31 0.48+0.07  0.26+0.03 1.46+0.10  0.79+0.08 — —
1.25 5.46+0.50 2.90+0.36 0.48+0.07  0.25+0.04 1.4740.10  0.78+0.06 — —
R 5.53+0.46 3.0240.43 0.46£0.07  0.25+0.04 1.46+0.09  0.80+0.10 — —
5.00 8.59+0.82 3.13+0.38 0.58+£0.09  0.21£0.04  2.26+0.26  0.83x0.14  2.660.15 0.97+0.10
" 2.50 8.87+0.45 3.29+0.32 0.57£0.09  0.21£0.03  2.32+0.22  0.86£0.09  2.70+0.20 1.00+0.06
Aid
1.25 8.62+0.51 3.24+0.30 0.60£0.07  0.23£0.04  2.40+0.22  0.90£0.09  2.70+0.16 1.02+0.11
IR IR 8.68+0.46 3.29+0.34 0.62+0.08  0.23£0.03  2.30+0.23  0.87£0.12  2.73+0.20 1.03£0.10

T —RR I,

2.3 WSHC X ®iEE S0
WSHC #f /s R4 Z &k
N 4 i, SRE/NRERTY ., AU Bk
T B X BB A b 2 R OC PR (P>0.05) /)
AT S e L R AR B A — A B AR, A A
I R R/ BUATE, SIEW] WSHC A4S 8UN R E Y 2
E I
2.3.2  WSHC #f)s SR B g e sk AL 69 #h

IR 2 4 2 A a0 2 A SRS 0 24 0 2o i 12 W 1
Z—PHFE T R 4 sz SRR & A T A ks,
IRFRER Y T A0 V] LAEA 740 2408558, 24 e ThRE Y

23.1

SR . HE L FoR, BT/ NRBMRZESME, 10
HPEAE 3~4 FUNRM I R KRB/, 308 AR R 2248
Ko (AEERER IR, i WSHC Fl&E i, #e g
P HETEBE TGO, HOs =Xt ConA 5 5 A0 Ik 2
N N3G T AR HA R BEVE T, HL S T 0T HE 2 ok £
NESFERE PR T 42.74%, 225 BAT REVE(P<0.05), 1M
AT 37 M POV A 9 & BH R 2 VD RS S A e 3 R ok TR
5% i (delayed type hypersensitivity, DTH) . 2= #iiA&4: i,
SHMTECE | 0 U I 2R KA (P<0.05) FlE AN M 7 I RE T,
AELXT /)N B h E2% 200 L4 B B T VA 2] o TR A A 5 40
WSHC BRI (€ i bk I 20 B 1S 7

&4 WSHC /MR IAENFIE
Table 4 Effects of WSHC on body weights of mice

‘ ) hE/g \
5 I/ [g/(kg- BW)] LYk 05 /g
IR i AH

=Bl 9.99 10 20.30+1.40 31.55¢1.57 39.65+2.47 19.35+2.46

, i abii N 6.66 10 19.70+1.14 31.65+1.76 40.05+1.72 20.35+2.36
A

iR 3.33 10 19.75+1.25 32.60+1.41 40.00+1.90 20.25+2.16

R X6} HE 21 0 10 20.45+0.90 32.00+1.39 39.50+1.63 19.05+1.55

il 9.99 10 19.95+1.38 30.80£1.40 40.50+2.04 20.55+2.21

- R A 6.66 10 20.20+1.40 30.50+1.22 39.05+1.98 18.85+2.92
—l

L e 3.33 10 20.55+1.17 31.00+1.83 40.65+2.46 20.10+2.21

R X} HE 2 0 10 20.50+1.03 30.65+2.00 40.40+2.59 19.90+2.64

A 9.99 10 20.25+1.03 31.20+1.77 41.40+2.08 21.15+1.76

- il aE 6.66 10 19.95+1.09 30.40+2.16 40.90+3.03 20.95+3.44
7 #(E

I3 21 3.33 10 20.05+1.21 30.35+2.38 39.45+2.40 19.40+2.53

9 %o B 44 0 10 20.20+1.21 31.2542.11 40.1442.16 19.954£2.27
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FAED
1hH/g
45 it/ [g/(kg BW)] LYk B T /g
IRE LR ARE
il 9.99 10 20.05+1.19 30.70+2.29 40.15+2.43 20.10+2.37
p— bl 6.66 10 20.10+1.24 30.70+2.02 39.20+2.74 19.10+3.49
. IG5 2 3.33 10 20.40+0.66 31.00+2.37 41.00+1.78 20.60+1.98
[ERePopiEl 0 10 20.15+1.03 30.30+2.18 40.65+2.22 20.50+2.22
il 9.99 10 20.00+0.94 29.75+2.47 40.05+2.09 20.0542.09
o bl 6.66 10 20.20+1.00 30.20+2.18 40.60+2.05 20.40£1.66
o IG5 2 3.33 10 20.15+1.27 30.55+1.40 39.30+1.72 19.15+1.27
[EReopiEl 0 10 19.95+1.21 30.50+2.05 40.25+2.73 20.30£2.53
0.24¢ o, T LA BRES A B WSHC Bk X DTH 5% 72 i
E 0227 (47.57%)E & T AT IR (23%) o AT L, WSHC %o
| 020 A He gz AT B RS
§018— 50
K016} a5
o dOF
0.14 | S 35l [ I
S ‘ 2 5ol
012t W l
=2 25+ J
0 - =20}
BAMEXTERZE  ERIEE HEd  SRE4 M 15k
205 “ 10k
5k
RN G A A SR R, P<0.05, FA.
B 1 WSHC X ik I 20 a3 5 6 1 52 i (n=10) BH M e 2H %Nﬁ%ﬁﬁﬂﬁﬁ R
ZH 5l

Fig.l1 Effects of WSHC on the proliferation abilities of
lymphocytes (n=10)
233 WSHC *f NK 2o jiei& H 49 %@

NK A 7E S 40 vhopl—JE — iRk, AT L
TEIGTRGTORFN T AMIE M = S e D RESL, 84T AT LA 3
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