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Investigation on immunocompetence of Zhiqi fungal substance and its parts
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Abstract : Objective To investigate immunocompetence of zhiqi fungal substance and its parts. Methods Zhiqi fungal substance was
the solid fermentation compound from Ganoderma Lucidum myceliumand Radix Astragali residue. The mouse carbon clearance , phagocy-
tosis of chicken red blood cells, determination of hemolysin, IgM and IgG in mice serum,and mouse spleen lymphocyte proliferation were
used to screen water extract,aqueous infusion and separated parts of zhiqi fungal substance. Nonspecific and specifc immunity activities
of water extract of zhiqi fungal substance were separate by macroporous resin. The separated parts were made up of water eluent,40%
ethanol eluent and 95% ethanol eluent with macroporous resinseparating water extract of zhiqi fungal substance. Results According to
the experiment of carbon clearance, it was showed that the highest K value is 0. 23 in aqueous infusion and water extract group, the
highest alpha value is 2. 44 of water extract group, the highest phagocytic index is 0. 36 in aqueous infusion and water extract group ,and
the best phagocytic percentage of chicken red blood cells is 47.25% of water extract group. In addition, the highest content of hemolysin
in mice was 0.4 of water eluent group ;the highest content of IgM was 34.19 mg - L ™' from water extract group,while the highest IgG
was 44.50 mg - L' in aqueous infusion group;the highest lymphocyte proliferation index was 1.23 in the 40% ethanol eluent group.
Conclusions The water extract,aqueous infusion and 40% ethanol eluent from zhiqi fungal substances have remarkable immunity en-
hancement effect,and provide experimental data and theoretical reference for making zhiqi fungal substance into functional food and
drug with body resistance strengthened.

Key words: Ganoswema lucidum; Drugs, chinese herbal; Astragalus membranaceus ; Immunomodulation ; Fermentation ; Phagocytosis ;
Mice ; Rats

PR AR T A P TR R B BRI REH LIRS BN KBRS IRIEZ
ZRRE PR E LR R E R
WA E L ER E AR S ETE (81573713) o pakhe VAR IRSRBEE TR i R EUTRT 1l AT A
“E4 I (BK20150088, BR20151564) ; Ik kel T AL GRS, DRI ol 0 1) 4 v 9 ik A 0 1) 1
SIS (R 80 [2016]8) (] A e A o R ) P T 4 T e AR o 245 1

B




- 1870 - = # E 25 Anhui Medical and Pharmaceutical Journal 2018 0Oct,22(10)

DA I TRTRP (81 40 R 2 R HE QA 54 ) RN R I A
Jor (7 1 P o3 1 v 25 64 B2 i ) A AR W4
B, XU AHAE I IUAE — 28 S5 1F T A T A A 1%

s 2R N Tk 2 S R B OK E  E R S
FhER Ao 250 (HE R 280K 5. HAatkEZ
BB IRALAI AT 23 3 268, BV RO 07 1Y AR 4R
SRR T | A A 28 A R PR s BRI ELAR A 3L
] [F 4 & e 1 AR I B T & 2 18 A A BN iR AR
Z—, AT R I A 2, DL A 4 A FH G 25 1k
W (s S BERE L KR G) , eVER—FH
BEUR AT ARSI R R 25 s O a T D REME A

ASURBIZH (1) i3 52 55 B 9% R 55 2 B B X
PG  HASTRER b AR g 2 1 e i fn B 1o 25 1 o
PEREHEAE S o AS2i HAY RN TR 2 R R
X N AAR 1 S P2 A 2R A T O 328 JHL 8 0% 1 67,
BRI 1 R R A S AR, Ak 2 TR
ARSI S R 2 SO o DD REPE B A AR A S R
A
1w
1.1 Kezh#¥ (R 18 ~22 g AT/ iR 384
H 180 ~220 g MYMEMEREL 8 H, ¥ g A EESS
5 s YA PR 2wl H 4t (17 AT HIE 5 At SCXK 3+ 2013-
0006) . ABEFAFG — ML T sh P ey 5], 4
WFFEE (LIRS 2016 4£2 ~8
1.2 RXFFnggm  RZ2 T E A RO
S PR Do A oL (R g = 5. 0616) 5
2 ST BT H A I8 2 B 24 FH s ) 9 e o 5 L
I B 2 A BRITAT 2 Rl SCAE B R 2 i 5 T S I B
R MBE A (VL5 B B2 2 7 PR W), it 5 15102825) 5
V25t (P AE, #iL5 140811 ) 5 B BE A5 ¥ ( So-
larbio LIFE SCIENCES, No. 1221F021) ; FI iz . Jo 7k
L% NaH,PO, . Na,HPO, , Na,CO, ( 43 7 4li, [F 24
LA FABR A 7)) 50,9 ~ 1.1 mm JEEGIA 5
BE (LSRR ALIRREIT) s JJ 2% A(Con
A) (3 [E AMRESCO 23 A, #it 5 20151217 ) ; D101
KA AE ( Bl R R A R A, # S
121020) ; Bt F& Y4 K . 20% 45 °F 21 41 Jifd £ % . RPMI-
1640 55 EH0 & Wy W5 (X0 T 5 ot d 2B W BOR
WEFERT) 5 /NER 1gG ELISA 250 & (Jik i 5% A= ¥ #t
H A BR/ ), Lot. M160809-116b) ; /Nl IgM ELISA
R & ORI A W R A PR A Lot. M160914-
129a) ,

1.3 Y88 SynergyHl AI3E[E BIOTEK 2T#EHFL
HRAG T ASL (Tl s S0 ), TXT71 760 B bA EEL 307 08 7k %
MCO-5AC #I = CO, Hi 444 .

2 Fik
2.1 EREREHERITIE
2.1.1 ZEHAKRGHE& BCEHEREK20 g,
10 G5 E A AR BN E 1 b, A A, U, TR
2 UEE M 10 A5 5 KoM EHR $EE 1 h, %
A uE . PRRUE MR & T, WU 46 2 50 mL, i A%
PR TEN0.4 g - mL™ 12 R UK
2.1.2 FTERBAFKZRGHAES B R 20
g, BRI AE (BFER B T okAS TR ) | 5 nad /KA
JE 1 h, ARG E, RS E 50 mL iR, inuk
ERHME R RS EN0.4 g - mL™ (2 IEH
JIKIZ W o
2.1.3 ZEHAREIFLOG 5 BHE  FBOPRER
B RAL AR D101 FHZE R K R d, 4 2. 1.1 iR
[150.4 g« mL ™" ({2 B B TR SR A LI B 43
B, B H 4BV & (4 5 IR R E) Bk
40% £ TE 95% L BEVEI , £5 1k I 30 57 28 06k He Tk 4
WIS RS, KPS i, 43 00 i B 2 T oL % oo
0.4 g - mL~" /K BE . 40% 2 Bk B 7 A1 95%
LB
2.2 FHRUREINGESLR
2.2.1 D R#EEFE LR 47k R
B IEPE/NER 96 (18 ~22 ) , R I BEHLEL 73R 1%
A3 8 4H XN REA (IE R 4H) T (IR BEE AL ) 4H
P (IC 25008 ,0.32 g - kg™ ) A FERAL(FR43 5
WA : 2R PR PR M KR K B 40% £
VeI AN 95% L EVE Tl ) , AR 4 12 H . Bt g
Y140, oAt 4% 41 35 2R FH A W I i A2 ) 97 38 B8 o /)
BRI

TRV SC5G A1 ~ d3, FUME s v S Al ot e
(80 mg « kg™') 1 /K, #4E 3 d. d6 FLIAHIFH
o PR s v B — K

kAl EH 425, K 0.1 mL/10 g,400
mg - kg™, 1 R/R,IELRLZGT d,d6 BEEE 12 h
Ja,d7 B 1 IRER 245 )5 S B

K7k 5 A5FR B BN BE 22 714% 0. 05 mL/10
g PR, A R BRI A, A TS 212 Sl
FE /)N BRI AR J 7 ik A B 4R M4 B 20 wL 3 F
2 mL 0. 1% Na,CO, %, 3247, L) 0. 1% Na,CO,
AR, e 600 nm ZEIE GRS

GiRIUE R o AN a1 O 7 g 5 i -
ERIE 5 K M IEERE TR o

K = (log OD, —log OD,)/(t, —t,)

a=K" x (R (FFE + JHE)

2.2.2 irmp At ae 20N ] pE g



2 BE % Anhui Medical and Pharmaceutical Journal

2018 Oct,22(10) - 1871 -

ek 2,21,

RO T2 e Ja — IR 2 ) 1 h, B U/ U i
TR 1% XG40 iR 1 mL, [A]f 30 min ZAE
FIARBE A7 [ 22 F R b, I8 3 AR R 7K 1
mL, S AR 1 min, K5 W IR IS 0.5 mL, -
BT 2 g b, A B KRR, B AR T4
Ji DA R 1, i ER M v g €, T4 5 55 T W
AT

TWEE 7%/ % = 47 Vg XS 21 240 i 1) 5 W5 440 fifd
B/ T EL AL x 100% 5

BVEFEEL = Bl A W A XS 2T 41 i A B B
W52 it %k x 100%

2.3 HRUERRINELE

2.3.1 sFRFEHRBAD R bFE DT HH T
YU GERE SRR 2.2, 1, Kl ik 452 T
d J5 , B BB s T 5 20% 45 2140 e (SRBC) &)
0.2 mL 28, 4425 14 d J5 MR AE B 1 & s . #F
WSO G P LT A8 R 9 R, 0 B AR R . IR
FERER LIS 0.5 mL AR IA 20% SRBC 10 # B¢
#MA 0. 9% A= FEER K £ 0.5 mL, 25 145 T AE B3k
B MLIE, AT, B 37 CIRAH 1 h, HEWKBFFS
min, 2.0, B EIE R T 540 nm 40 E OD {4, Ifit
BRI AR = FEAS LAY OD i x AR
2.3.2 s EsRR ) o iE IgM IeG A3 Hm '
YO HERL A 2 U I 2,20 1 RN O i oR
ELISA 75 #3 HR UL A5 EER M AE M & H 1eG IgM 5.
2.3.3 s RMEHkEmg e Hea Y a2
M5 P LA K RS S 7 d I, Sih ik
BRI, 68 S 25 13 o X BEZH R ConA 2R FHAY 2 3
HA PR (IR 2 H,ConA 20 1 H) , HAth
5 G 1 H R RS & 2T, A2
FHE R 400 mg - kg™,

J 20 e S AR 5% - /N 75 % 28 5 min,
TCTEHRAE BOMNE, 158 4 RPMI-1640 3 5% 2 ] %
2.0 x10” « L™ AR AN LR, 6 W3 Yk A 0 41
51 >95% VA &L, %,

SER TV R A2 100 L B B 2 A
96 fL 5 F& Ak, #F43 Wl mA Con A (R FE N
5mg - L) K&, BARI200 pL, & Hn
200 WL RPMI-1640 3532500 25 (0 IR R S0 21
W10 N AL MRS R SR Tl R A b
PR 2 min IS, F 37 CH 5% CO, e
72 h, AR J5 ) MTT 35 T BAR A I G0E A (XN =
490 nm) . HWAGTEFEH SI = FESh4H A/ConA 20 A,

2.4 FitEHE BIEMAE ESI, R Excel
BRI WAL R) J5 22558 3047 o Ky, T 2SR
AT R, BRI Dx £ 5 TR

3 #R

3.1 FEFRUREBEIIEELIE BRI &R HE bR
XA 22 F A5t X (P <0.01), I
1o RUIER T, BIERXT B8 2H AP H 4 & 1R 2
GPEDNREAR T A /N B FH P 20 45 A5 T 48 A 55 s 7Y
HAH2ZE R A G X (P <0.05 5 0.01) , K]
VE 2 Bf8 R W] A R0EE o S DD RE AR T /N BR B LA
BE ST o KRR IKEEWAN 40% £ B Ba i 41 ¥4 ]
AR e /N BK o (B XS 2120 i A A
Wik PR HIORI A7 W 7T 73 38 (S BB T3, P < 0. 05 B
0.01) , 487 B AT AT S 35 4 sy e e ke /D B R
FRIEATNE DI RE . (H K BRI N 95% £ v it vk
ZH ) AN 45 B A0 R D I 2 1 o (SRR 2 T AL,
P>0.05),

3.2 BHRMERIIEEXIE KEWR. KERM
40% T I I 20 12 PT S 25 i R e 928 R o /)N Rt
5 PV I 3R K P R IgM | TG &5 i (S5 BEAL A L

®1 DRBKEENGIBMEEINELHRER x +s

4151 A G2l E/mg - kg K i o i TR R 535 %
it HE 21 10 0.00 0.025 +0. 008" 2.54+0.76*  0.40 £0.10° 49.85 £7.91°
FERD (WA ) 21 10 0.00 0.011 £0.004 1.77 £0.34 0.29 +£0.06 39.80 £6.72

PR (VE Z 548 ) 21 10 0.32 0.025 +0.011° 2.44 £0.71"  0.35 £0.06" 46.80 +7.03"
KB 10 400. 00 0.023 £0.010" 2.21£0.49"  0.36 +0.06" 46.85 +6.53"
TP A 10 400. 00 0.023 +0.006° 2.44 £0.59°  0.36+0.07"  47.25+4.18°
TR PR IR A 10 400. 00 0.016 £0. 007 2.14 £0.33 0.32 +0.06 43.55+4.93

40% Z, Pk 41 10 400. 00 0.024 +0.011° 2.33£0.29"  0.34+0.05"  47.20£6.21"
95% LR NL R 2H 10 400. 00 0.016 +0.004 1.72 +0.64 0.34+0.10 43.65 +10.91

T SRR, P < 0.05;°P < 0.01



- 1872 - = # E 25 Anhui Medical and Pharmaceutical Journal 2018 0Oct,22(10)
2 PMRILFEARMEM IgM. IgG HEERN
5 B Aziiii/mg - kg™ WIEGE/xxs 1M Fh/(pg - mL™' Txs) LG Fh/(pg - mL™' Txs)
XT HR R 10 0.00 0.28 +0.04° 34.72 £2.542 45.15 £1.22°
PR (PRWRIENE ) 20 10 0.00 0.16 +0.06 31.46 +2.19 43.18 £0.76
P (L2 B5fl ) 4 10 0.32 0.22 +0.07" 33.72+1.61" 44.63 £1.69"
KR 10 400. 00 0.22 £0.06" 33.65 +2.20" 44.50 +1.69"
IREEWA 10 400. 00 0.22 +0.05" 34.19 +1.50° 44.21 +1.12°
IR VMR A 10 400. 00 0.40 £0. 60 33.05 +2.05 44.14 +0.97"
40% ZBEPR MW AL 10 400. 00 0.22 +0.06" 34.17 +1.64° 44.19 +1.05"
95% Z BRI AL 10 400. 00 0.20 +0.06 33.66 +1.99" 43.29 +1.04
T SR L, P < 0.05;°P < 0.01

B L,P< 0.05,0.01) ; Ak, 7K P Joe ik 4t T g 25 42 ) SR 1 M o

e BB /N BRI A TgG B g (5B L

B ,P < 0.05),95% £ Py Bt i 20 Pl I 35 4 v fe g 5% 3 Hk

SRBE/NRUALTE A 1M & (SRR H R, P <
0.05) o $R/REATH AT i35 5 v S e kB /I B
SRR R TIRE. W2,

50 BREH WO ABAR LL AT UL, ConA 20 W] 3 25 4%
T/ BV B 20 39 4 (P < 0. 05) o IR KR
BRI 40% L BEUE IR A AW (R 1) 2 25 3 (S5
T HEL, P < 0.05) , $&/n EATA] R Ffe /s B
TR EES 200 R BT, BT B2 55 S B B /1 B4 e e A 2
Mt shfie. W3,

F3 MREHREHEGEIRNER
) gy O HEAR
(A, xx5) B4 %S
XF R ZH 10 0.16 +0.02* 0.82
ConA (5 pg - mL™") 10 0.19 £0.03 1.00
TKIZ WA 10 0.23 +0.04° 1.22
TP 10 0.22 +0.03" 1.17
IR A 10 0.20 £0.03 1.07
40% L BRI AL 10 0.23 +0.04* 1.23
95% LI 10 0.21 +0.04 1.12

5 ConA #H Hb4,*P <0.01

4 itig
AREIGEERPTR PRS2 R T 40% &
P e A 24 EL AT 3 A 0 0 e S v A IR R
o RETIIAA ; 2 8 A O 179 328 0 1k ok B /K ok 8 9
40% L BEPE LI A 95% 5% I = 35057 1) 380 0E
LAy (G D A B AR AE 40% £ BT
BT 55 A 3B A 4 9 AN K — A~ F8 AR A &L (16,
M) , B 2 TS T 40% 2 FEEPR I 00 A G s {12 30t
VR TR AR )85 2 1 T TSR SV o A [
TR, 2 B B T /K IR R A IR T o (7 Lk
WEABS) AR ) R E e & (£
ANMER P <0.01) , B IR IBOGFAS 52 1 2 7 ot

(4]

(5]

(6]

(9]

[11]

E AR, AR, XU 2, 4 2 AR RIS (1] )R 2
B R 244 ,2017,33 (1) 1 140-143.

SRAERH, FA K, KNS OSSN 2 BT R X A 7 E A
REFI SR REDIRER SN [ ]. B8RO AR ,2012,40(8) :4579-
4581.

BEOGHT A, SRR B . 2 P T X B 0 A K e SR 1 S
(17, TL3RARM 241 ,2013,29(2) :379-382.

Bl feas , FEOGH, SRR B, 4. B AL AR A RS ISR X H A T oF
THALBERIA: R B2 [T ]. oAl A2, 2012,40 (9) - 220-
222.

FOEH], ERL, EEE . 2 RO P AR SR LT R A
IS [ )] P s e AR BE 2 4, 2014 ,6 :57-60.

MOHAMAD AN, ABDULLAH N, AMINUDIN N. Anti-angiotensin
converting enzyme ( ACE) proteins from mycelia of Ganoderma lu-
cidum ( Curtis) P. Karst [ J]. BMC Complement Altern Med,
2013,13.:256.

SHEN HM,CHEN C,JIANG JY,et al. The N-butyl alcohol extract
from Hibiscus rosa-sinensis L. flowers enhances healing potential
on rat excisional wounds[ J]. Journal of Ethnopharmacology,2017 ,
198:291-301.

LABED A,FERHAT M,LABED-ZOUAD I, et al. Compounds from
the pods of Astragalus armatus with antioxidant, anticholinesterase,,
antibacterial and phagocytic activities [ J ]. Pharmaceutical Biolo-
2y,2016,54(12) :3026-3032.

FANG L,ZHANG Y ,XIE J,et al. Royal Sun Medicinal Mushroom,
Agaricus brasiliensis ( Agaricomycetidae ) , Derived Polysaccharides
Exert Immunomodulatory Activities In Vitro and In Vivo[ ] ]. Inter-
national Journal of Medicinal Mushrooms,2016,18(2) :123-132.
WANG Z,ZHOU S,SUN C, et al. Interferon-y inhibits nonopso-
nized phagocytosis of macrophages via an mTORC1-c/EBP@ path-
way[ J]. Journal of Innate Immunity,2015,7(2) ;:165-176.

HU X1,LIU G,HOU Y et al. Induction of M2-like macrophages in
recipient NOD-scid mice by allogeneic donor CD4( + ) CD25( + )
regulatory T cells[ J]. Cellular & Molecular Immunology,2012,9
(6) :464472.

JIANG C,ZHAO L, LI S,et al. Preliminary characterization and
immunostimulatory activity of polysaccharides from Glossaulax did-

yma[ J]. Food and Chemical Toxicology,2013,62:226-230.



