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WE: Be AR S ERNMHMBILHAR LR GRR LY, F PN a2 0T 4% 10475 CDE9 2k e ¥k, 7
% B SBRREAAF, RAL, 3Y) REMA FRH R, AKE. RIOMTE S BRREG 0,
FHMABILAASRL RS RARR LY., B RRRME @, CCK-8 %k M 7 He48 5LE AR L Budrxt s S 4 ety &
F; K EMMARBLA, KKK — (FMO) *820. 71 2% & A (ConA) 28 (2.5 pg-mL") BRAEABILE A A L Bein
(100 pg-mL™"), AXMILAKM CDO9 Fatt it . R RERRILAAKETI04, RIR3K, HK1h BiELE
% ¥ RINE H 1.893%1+0.064%. CCK-8 %3 B 7 & Aty ik & 100 pg-mL"' 8, 887 734 190.01%+11.95% (P<
0.000 1). AXMIMRLERE T, WBILHALALRDEBFFAHRARZY (NK) @i, KT P47 a0 fe KM E AL a0 ey
CD69 R AR % Fifl, m/UF k& CD4' Tafi. CDS' Téaft. BLaafidit. ## MALHHABILE AL LRHIRR LT
THI0RAKE, RIR3K, HRk1h ITLBTTIT, FFLRSERIINTEFNK @R, @5k, LA L
FILIRAS .
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Optimization of the extraction process of Inonotus obliquus and Ginseng compound
powder and its effect on CD69 expression in mouse splenocytes
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(School of Pharmacy, Jilin University, Changchun 130021, China)

Abstract: Objective To optimize the extraction process of Inonotus obliquus and Ginseng compound powder and to evaluate its
effect on the expression of the early activation marker CD69 in splenocytes. Methods Using the extraction yields of total
polysaccharides as indicators, an L9(34) interaction experiment was conducted to investigate the effects of extraction time, water
volume, and number of extraction cycles on the extraction yields of total polysaccharides, thereby determining the optimal
extraction process for Inonotus obliquus and Ginseng compound powder. Primary mouse splenocytes were isolated. The cell
viability of Inonotus obliquus and Ginseng compound powder on mouse splenocytes was assessed by Cell Counting Kit-8
(CCK-8) assay. The negative control group, the fluorescence minus one (FMO) control group, the Concanavalin A (ConA)
group (2.5 pg-mL™), and the Inonotus obliquus and Ginseng compound powder group (100 pg-mL™") were set up. The percentage
of CD69-positive cells was detected by flow cytometry. Results The optimal extraction process was water addition of 10 times the

material weight, extraction for 3 cycles and 1 hour per cycle, and verification experiments showed that the extraction rate of
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polysaccharides was 1.893%=0.064%. The CCK-8 assay indicated that at a concentration of 100 pg-mL™, the cell viability

reached 190.01%*11.95% (P<0.000 1). Flow cytometry results showed that the Inonotus obliquus and Ginseng compound

powder significantly upregulated CD69 expression in natural killer (NK) cells, patrolling monocytes, and inflammatory

monocytes, while barely triggering the activation of CD4" T cells, CD8" T cells, or B cells. Conclusion The optimized extraction

process for the Inonotus obliquus and Ginseng compound powder is extraction with 10-fold water for 3 cycles of 1 hour each. This

process is stable and feasible. The resulting compound powder can induce early activation of NK cells and monocytes in vitro,

demonstrating potential for immune enhancement.
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1.1 MHHENRSE

111 SZ3esh%)  SPF % CSTBL/6 /NR, 6~8
FE, AR 18~22 ¢, MWHBIIE (ExD 49
FARBRAG[HFIES: SCXK (F) 2024-0001].
NEBRAAFETFER (22+2) °C. HIE (50+10) %¥h
BN, BHEEUWK. FraasciiEhad &
MR Wie B2 i (kS . 20240070) ,
T B KSR s e B S5 e

1.1.2 MRS MEREFL IR 2544 2025 4 10 AW H
ARSI R AR AR, ANZ254420254 10 HIEH
TAEHT IR 20k .

113 EZRA TAKEERE O RAEERE R
HIRATE, 1006580-1.18327.010); Hile C#LAEl#
2 AR AT, 1007186-AR); B (bR +7
THAURE B ARAE, A#A108571); 7 HEL
CBETH R A R A, JT-011004-E120257000) 5
KBS (7 RO RHE I A R 27, 1006546-
1.14100.058) ; M IE CZBEA R AR A A,
1001522-A040901); 1ETEE (J7AGHERE K H
B, 1006615-1.17030.023); RPMI-1640 JE7ifi 1%
F:3E (Sigma-Aldrich, BC-M-017-500 mL); Jf 4 I
H (R ARG R AR, BC-SE-FBS07-
500 mL); BIEEh22 M (phosphate-buffered saline,
PBS) (Sigma-Aldrich, C3580-0500); £I4H 1 2 fi#
W AL RZRERE AR AR R1010); &
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(Merck KGaA, T6146); Cell Counting Kit-8 (CCK-
8, Med Chem Express, HY-K0301-5 mL); i = 4%
B (LR R EERHEARAR, CA2490) ;
PE-CD69 it & (HiiAFe E W H R AW A A,
S0B8593); FITC-CD4 #ifhk ik M AR A R
AT, SO0B5092); FITC-CD8o#ifk (k4
RAMAT, SOB5120); FITC-CDI9Hifk (Hrikk:
M ARAB AT, SOB1647); FITC-CD11b #ifk
UrisF EVHEAR AR A, S0B1808); APC-CD3
Pufk (AR EYHEAREGIR AR, SOB5819); APC-
Ly-6CHiufk (Wriske EMH ARG R AR, SOB5971);
Alexa Fluor 647-NK1.1 Jifk (BT H AR F R
], SOB5488).

1.1.4 EEU HKE 7 RERE B H S
HIRAF, MK-YS17J3-316); B4 JEJETIE4 (E
W ORI MR A IR A F], BZF-50); ks
1 CREERAEMH R AT, BioTek Synergy H1); HL
AR K B (DU R R B AR AR, JTDC-
0506) ; CO, X% 7 #§ (Thermo Fisher Scientific,
37D gl M A (EEAR AR A A,
NovoCyte 2000R) ; H# K P (B Z M 28 A R A
H], PRI24ZH)D; IMLERZHMITHEA (Paul Marienfeld
GmbH & Co. KG, 0640110); [EHBEOHL (ZH5E
ANEREE S AR AR, JW-2019HR) .

1.2 #BILAALL BRI LM

121 ZHAEMRE R R (BnZ2etiihm
A FLTE) (DBS22/034-2022) M (rhie \ 3L
FIE 25 ) Ut M FL B RN 2 B VR 2= R
He B SCHRARAE v 38 R G 3% R 1 A IR A R0
&=, WeEMELEASERnPEil’; (BHE
HE) A: AZ25g, MABILES g N2 5 2Lk
IR, $RHCT 20k 52 50 K 40 58 e 7 55 LU TSOK
REFE AR, HMUEH 15 g NS, 30 g M fL
WAE AR MR, TR KE (FER
A, REUEE (KR B) KREUAE (KRZEC) X
PEIRCR R MR, IR BN R Wi 48 BAR
FARSG:,  [F] Ao 30 5% 8] 5 3 4 AN TR /K R o 5 R B
] ASEE SRR, R 1R IEAT IR, 1R
HUBAE 40°C | kPa 26 N H A WUE T8, LIS ZHE
PR VPN R bR LGSR EC T 2.

122 ZHEEENE 86 BN T 2 05
&, DUEAE RS A I E R 2. AritEdh £

R1 MIBLHASRRSEEHERATER

. KR (%) -$=REUAl/h FERIR B IR
K
A-B C
1 10-1 1
2 15-1.5 2
3 20-2 3

W A-B AL EE
FE N ¥=0.7871X+0.0004, R’=0.9501 (n=6). Hl/K
R RL05 g, HOKIBEME, TN CBERZMREL
HNT0%, 4°CHEAJ12h, BO, 3 EE. TUEHPUK
WARES0mL, #8251, B, FMERIER 700 uL,
IK#E2mL, #5), BEAEAMER. 1 mL At
AT, IMNERER EHVA W 3 mL, $£24), J8(E 15 min
JEUKIE 15 min, £F 625 nm P A E OGS .

123 BOUESRES e s e T2 E R HE 3
W, ME B2 PERAGE, 0UF T 2R e k.

1.3 MABILE AL L Abrat ) S48 CD69 & &
G0

1.3.1 Y0 M= & B 6~8 J& % C57BL/6 /)
B, CHCREMAIIE, U8, L4027
W, ##ESmin, M 2% A4 7 i PBS & 1k 5
fift, B, 33, MAPBSEE, iIJE. H10pL
HMEARE, T RIRMMEBWE L7 B,
MAGE SRR E R, &H.

1.3.2 CCK-8iEkw Il A ik 71 W E E Rk W L
B6JE 0. 6.25. 12.5. 25. 50. 100, 200 pg-mL’,
AW 3N AL . B MBI T 96 FLIR
FEFL 100 pL. B J5BEFLIIN 100 L & A7 SR B 5 i
MR FRIE, LA ARRIAN 200 L, 37°C. 5% CO-
B FRAR 5 9% 24 he BEFLIDN CCK-8 471 20 uL, 4k
F 3% 4 h, 450 nm Wl 5E %% & (optical density,
OD) fH, THHZIME 1. NG/ (%) = (LI -
I A )/ GFRRA - A4 ) X 100%.
1.3.3  CD69 KA FREUE B FLE A S E
¥, H RPMI-1640 58435 2 55, 0.22 pm flLIE
T ERREE, &M WERPEXTE, BRI
BHMESTRE . JJ5 2 H A (Concanavalin A, ConA) 4
(2.5 pgemL™) . %%k — (fluorescence minus one,
FMO) X RUURIMEAEFLEE A S B Rek4L (100 pgrmL ™).
H4 53 B CSTBL/6 /I R LR EL 20 i, 1)) 8 400 i 2% 5 &2
=T 2X10°4, Biliefh N 6 LI, BRI Z4m
NAH LI & 2585 97 4, B LA 3 mL, BT
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37°C. 5% CO, X797 24 he ¥rgRdil)a, IR
EAfE, B, F LW, MAERREOZMNIREER
gHff, THE I Fe SZARFHWTA), 2P E 10 min.
A AR DU 20 B ST B I N A L 2R e P A, K I 38 e g
H20min. WHL NG, PEZMBTER2IK, &
=AM, &F. K H NovoExpress 8k 14 i3E 4T H 4k 47
Bro WTTHBEQ R S id i i M #U Ot (forward
scatter, FSC) /Il 1] B4t (side scatter, SSC) ¥
TR R A, AR UK BB e CD4" T4l e (CD37,
CD4"). CD8" T4}t (CD3", CD8a'). B 4ilff
(CDI19" )« NK 4 fig (NKI1.1°) 1 ¥ % 40
(CD11b", Ly-6C"). #Xf&EANEHE, LA FMO Xf
TR VERHMETT, 11 PE-CD69 BH 440 it 71 73t .
1.4 S%itsrk

2 HAE G CCK-8 it 46 45 18 H Graphpad
Prism B 1F 2 47 20 #r . 9 o 40 g R sE 5 A
NovoExpress % £ A Graphpad Prism {4 31T 43 #7
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2 #R
21 REMERARXEER

DL 2 BB B R 4R s, R 22 HAR St
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MENHE, ZTEEMEENEZE I TAE, HER
C XTI S M K . KR Bk K 3% B B8 [H &R e K
R ARG, AUNE T BAEKPAHAHE, T
2ABCo N . SEREE R, T2 AB,C 1
Z FE S HUCR AN 1.306%, 1 1.2 AB,C, 1) £ ¥ 2
BUR N 1.829%. BT RILTARKKABAET,
MEZFERNERMEERCHBES . mE 1T,
HEABHAEGHKNECKT LT, ZRIRIERS
Fil EF, AB, T2, ABMGIREF, R
HERCE5HREABAAELEEM. Fit, AsLihsk
T 2 0 R R S A2 AR BT RO SR B
P, i E s T2 %M N ABCy, FEHEAT IR UE K
5o 3B UE IR g5 R LR 4, M Ar dE O 2=
(relative standard deviation, RSD) 18 N 3.35%, 1I
T E R e 4,
22 MABILE AL BT S M CD69 &L
EREAC]
22.1 CCK-83LIH4E R CCK-8 VLA A A fE &2
Boky b3 24 h 5 A MOAF TG 2, 2R EKS. B2,
50 pg-mL ' AL, HEAEFL B\ 2 BB A R T

®2 MARILEASRRZEENRRESSHEE

RS A-B C D (M) E () BEZHRICE %

1 1 1 1 1 0.378
2 1 2 2 2 1.012
3 1 3 3 3 1.829
4 2 1 2 3 0.947
5 2 2 3 1 1.262
6 2 3 1 2 1.306
7 3 1 3 2 0.789
8 3 2 1 3 1.108
9 3 3 2 1 1.467
K, 1.073 0.705  0.931 1.036
K, 1.172 1.127 1.142 1.036
K, 1.121 1.534 1.293 1.295
R 0.099 0.829  0.363 0.259

R3 BEWETEINER

7 ZERIYR BEYHM HHBE  FH PE
A-B 0.014 6 2 0.088 P>0.05
C 1.0319 2 6.193  0.05<P<0.1
Wz (D+E) 03332 4
2.01 - AB;
- A;B,
3 154 - AsBs
2 1.0+
i
S
¥ 0.5
0.0 T T T 1
0 1 2 3 4
FE R C @R ED
Bl SRR AR
R4 REAEARBRIFRBERE
R 75 W e FEHUR /%
1 0.347 1.829
2 0.353 1.956
3 0.349 1.894

PLE S, MUK B ) 100 pg-mL ™ I 4E A o, 41
3 /734 3 190.01%+11.95% (P<<0.000 1), K,
I$% 100 pg-mL " E N 5 S SE 360 IR FE

222 UmaAZHMIARSE R R A AR A M A L B
NZ SRR /N B AN (] G 2 4 IV 0 7 1 7 A
FrEP CD69 KL, 5K I3, K4, K5,
Kle. K7,
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£S5 TRWREMAETLEAS S RSB B R 7
Kigsm (xts, n=3)

ZHWIIRE/ (uge-mL™) NG 11/%

0 100.000.00
6.25 123.34+4.49"
12.5 129.65 +4.38"
25 141.04+7.73%%
50 155.56+9.87
100 190.01 +11.95%*
200 141.41 +5.04"

¥ 50 pg-mL ! B, ##H# P<0.001, #H# P<<0.000 1
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200

150 b g
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HH# P<<0.000 1

K3 CD4" T4HM1 CD69 Fi& 51T
3 itie
MW EFRFEE, 5HZMEMEERD,
BA R BFEmESEDR. A Rebo, A
B2 AEENE . AT RBOEE BAEH R, Z5
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v N ~ e Py + S At
W ANHEARRILE AN Z B 4 CDSTT 41 i [ 1] 5% mk
+ + N >
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CD69 RIEH TR G5SR4 % . SYIMEXRA LR, ### P<0.001,
## P<<0.000 1
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T % RGO BN A . NK 4H i RERS B 3%
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