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Mechanism of Huiyang Guben Decoction in Promoting Natural Killer Cell Reconstruction After
Allogeneic Hematopoietic Stem Cell Transplantation®

GAO Xiaoli, HE Haitao, WANG Qi, YAO Xiangmei, QIN Tao, ZHANG Haixi, ZHAO Jie, FENG
Shuai, HU Peng, YANG Tonghua ( Dept. of Hematology, the First People’ s Hospital of Yunnan,
Yunnan Clinical Research Center for Hematologic Disease, Kunming 650032, China)

ABSTRACT OBJECTIVE: To probe into the effects of Huiyang Guben decoction on natural killer ( NK) cell
reconstruction after allogeneic hematopoietic stem cell transplantation ( allo-HSCT) and its molecular mechanism.
METHODS: (1) Clinical experiment. Totally 40 patients undergoing allo-HSCT in the hospital from Jul. 2021 to Sept.
2022 were divided into the control group (n=20) and HYGB group (n=20) according to the treatment method. The
HYGB group was intervened with Huiyang Guben decoction for 4 weeks before allo-HSCT. The efficacy of two groups
was evaluated after allo-HSCT treatment. The peripheral blood NK cells were counted, the expression of peripheral
blood NK cell marker molecules CD56 and CD16 was detected. The peripheral blood NK cells of two groups were
isolated, the cell viability was measured in vitro, and the expression of phosphatidylinositol 3 kinase/protein kinase B
(PI3K/Akt) pathway protein was detected. (2) In vitro cell experiment. NK cells were isolated and cultured from the
peripheral blood of healthy people, and then divided into the control group ( negative control), HYGB group
(intervention with Huiyang Guben decoction) and L.Y294002 group (intervention with Huiyang Guben decoction +
PI3K inhibitor 1.Y294002). The cell viability and apoptosis of three groups were measured. RESULTS: (1) The good
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rate of hematopoietic reconstruction in the control group was 90% (18/20) , the recurrence rate was 10% (2/20) , and
the nontransplantation-related mortality was 5% (1/20). The good rate of hematopoietic reconstruction in the HYGB
eroup was 100% (20/20) , the recurrence rate was 5% ( 1/20), and there was no death. There was no significant
difference in efficacy between two groups (P >0.05). However, the incidence of acute graft-versus-host disease
(aGVHD) in the HYGB group was 10% (2/20), significantly lower than 45% (9/20) in the control group, the
proportion of NK cells in peripheral blood and the expression of CD56 and CD16 were significantly higher than those in
the control group, the proliferation activity of NK cells in vitro was higher than that in the control group, and the
apoptosis rate was lower than that in the control group, with statistically significant differences ( P<0.05). It was also
found that PI3K/ Akt pathway was significantly activated in NK cells in HYGB group compared with the control group
(P<0.05). (2) Compared with the HYGB group, the proliferation activity of NK cells in 1.Y294002 group decreased
and the apoptosis rate increased, with statistically significant differences ( P<0.05). LY294002 reversed the effect of
Huiyang Guben decoction on promoting NK cell activity in vitro. CONCLUSIONS: Huiyang Guben decoction can
promote the reconstruction and activity maintenance of NK cells after allo-HSCT by activating PI3K/ Akt pathway.
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WA 9 (aGVHD) BB, B T e Z A R0 s s fig 0 HEA(n=20) HYGBH(n=20) 1Az P
A MR RO 000 S S M R OV R Ll gy e B2 STALE 067 03
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AT, PRI 2PESER A B RER A 5 S AR HER 3(15) 4(20)

A 9 45 L TR0 R AT LA I ] By o L —— e LR BB/ (%)
JIA S A R T 3 S ORE AR LT R T I DR OE [ AR s 8(40) 7(35) 0.107 0.744

B I A AT R B R A TR, A plw o B
o ° . TN o - P CDM LB/ 5.24(1.95~10.20) 4.93(1.62~8.85)  0.933 0.3
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20 4] allo-HSCT B%-& [m] P A7 1) SR B AN HYGB 41,4 55 b
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1.2.1 R (1) 1%%8, CO, }5 374 ( 35 Thermo Fisher 2
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(2)F . ASME L AR A1 (PBMC) 4 B A A & 5

A NK 448 0 & 250 [ KRR A R A FRA |
IMDM ¥ 3755  Hanks ¥ WM H 3¢ [E Sigma 23 7 ; RNeasy 42 H
BRI E W5 R R &5 SYBR Green iR 7 W H 72 H
QIAGEN /& F]; CCK-8 W MR Eh 22 vl \FE A A LA &
(IL)15 JEEE ARG S5 RIPA 24822 v A BB = REYH
ARA BRI Bk B 9 1E Abcam 28] 5 10% AL B
BRI AR A FR 2 ) 5 Annexin V-FITC/PL & T 46 I 2 71
&M AR RIEERHEARA A,
1.2.2 Jri:(1)NK 4345, 73517 allo-HSCT i allo-HSCT
JEi 5 30,60 F1190 HRAEMLL B EINE ML 4~5 mL, R Hanks %
WEFARRRRS (N PBMC 4353870 & R 0 28 B B0 B2
F 1500 r/min &0 15 min(B.02E42 10 em) |, 35HL PBMC,
VABRRR +h 2% vh W BT B U7 40 ML, B8O 45 7F T R ] PerCP-
Cy5. 5-47C CD3 Hif& . PE-Hi CD56 $idk FITC-#i CD16 HiikARic
20 min, 3 AR 4034 CD37CD56"CD16™ NK 40 i L £,
VIS B AE Ry e, SR AE X L ],

(2)NK 4/ iEs, BENLEROW IS HYGB 43
HME LA 3 R ARE NK 400, 5325 PBMC, ffi 1A NK 4t s>
BAAR & 2y B ONK 40 M, 4 B 5 R i X 40 Al A %
CD3"CD56"CD16" 4 94. 1% ~96. 8%, K& B & 1x10° 4
T IMDM B53: 58 (&7 10% AT 0.5 ¢/mL 1L-15) %
WEFRAEET 37 CHEFAET SR 48 h )5 AT AN S50, B5E
Wi E 3 AEAL,

(3) S5t e it PCR, 2R H PCR Kz 41 & il CD15
55 CD56 MRk i, 1 e i H RNeasy $2 BUK 7 & $2 B PBMC
HAGE RNA, SR 5 (8 A 0t 2 s il ) & & AR cDNA, B 5 1
SYBR Green iRFI##47 52 0] 25t € &t PCR, F PCR X 1347 Jf:
FHEARR H -3 2 M U ( GAPDH) [y 265k i (2729 1)

(4) 20T PEAG I . SR ] CCK-8 BETEM 40 1% 1 K43 25
HigR 0 NK 40HE LA 2x10° 40/ FLAY % BE AT 96 FLARH , 4
B 3% 0,24, 48 1 96 h, [a] B A FL il A CCK-8 & 1
(10 wmol/L) F 37 C M E 2 h Ji, FH B A% A I = 40 g 72
450 nm K FHMWOLEE(OD {H) .
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Pl 454 2 MBOR G W E 30 min, % 0 i =40 M4 43 Hr 40 e A
(6) FEHFRENEYEE , LI RIPA 4025 vl HE B NK 20 i 2

B BER UK A B B A I (A 1 2 1 000 #5 BT —
GPTURIEA TR (T B A0, B 5 R B Ak B AR e
ZHUREE 0BRSS B G AT A R JE 0 Image J %K
PRSI E | UL GAPDH fE AN B M Rk, &
FEARRE 3ANES T HIE,

(7)., MR AN E I b /3 85 55 5% NK 400,
A3 RXPBRZH HYGB 2HF1 LY294002 £ , HYGB £H 400 % FH ] fH1
[ A7 10, LY294002 20 4 Mo 7 5] B [ A< 97 1 150 04 [m] B i A
1.Y294002 50 wmol/L T 24 h, Bifi J5 43 51 K6 I 4% 25 41 Jif0 375 4
LT
1.3 SHiEFE

SKRH Prism 8. 0 AT BRI Ge it o0 b 5 IR 446, &
ST T 22T MER IR W R T 22 e MR R BER D aes FOUR,
KR R J7 2250 0T SN FEAS ¢ RS A T2 8] LU, 7 228
FFERIUN CD34" 20 i i v i RS RS A B s 1R LA RS 50 (Pys ~
Pos) Fm R HAES UG 50 v (9 Bk FIRS 364317 5 THECHE R} LA SR
(%) 17 oR, R HX? K56 | Fisher K500 4 35 3547 20 9]
BRI KAE 0=0. 05,P<0. 05 HZEFH G L,
2 #ZR
2.1 allo-HSCT E2FIEHIGEKMRITEM R AR KN & E1HFR
S

P B ETERAE S 90 d WK & AEFSAH AR OCFE T, X IR
2H 90% ( 18/20) 1 /3 L FE 4 K 47, HYGB 4 100% (20/20)
FREGMEERL, RS 3 NAN RAREE R 2
Wi AERAEA EFE T 1 1, HYGB 4B %58 &% 1 4], &t B FE
T2, PIBE TR, 25 RFHF = L (P>0.05) , W
F 2, FNGEHERE RN R RN EER, R ER, P4 B & H
P REAR Gl MK RIS ) USRI Dy Re i 3 19 & A= A 1
B, 2RI HGHFT L(P>0.05) ;HYGB 20 #3# aGVHD &
AREFR T RA, ZRA5HFE L (P<0.05) , 0% 3,

*2 WARE allo-HSCT FGRZIRELB[F( %) ]

Tab 2 Comparison of clinical effects between two groups
after allo-HSCT [ cases ( %) ]

45 BMFERY  EOTEAR 8k BRI
HYGB 41(n=20) 20 (100) 0(0) 1(5) 0(0)
XA (n=20) 18 (90) 2(10) 2(10) 1(5)
Fisher — — —
P 0.487 1.000 1.000

=" R R R R,

Note: “—"" indicates no specific test value.

*®3 FHEE allo-HSCT /590 d IR R ELE[ I ( %) ]

Tab 3 Comparison of adverse drug reactions within 90 d after allo-HSCT between two groups [ cases ( %) ]

415 WIGHER i Wb i T o
HYGB 41(n=20) 3(15) 1(5) 1(5) 2(10) 0(0) 2(10)
YHAL(n=20) 5(25) 3(15) 1(5) 6(30) 3(15) 9(45)
Fisher/X* — — — — 6. 144
P 0. 695 0. 605 0.235 0.231 0.013
=" R AR,
Note: “—"" indicates no specific test value.

2.2 [EAEZAZXT allo-HSCT 5 E &R CD3 CD56' CD16"

NK 2 B Lk 651 5 2 i)

allo-HSCT #4170 d B, 2L 3 CD37CD56" CD16" NK 4l
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MR, R G R L (P<0.05) WAl 1,
2.3 [EPHEZAZXT allo-HSCT &5 NK HfuikshiFEa
=AU

SR EL, HYGB 4185 NK 40035 4 835 7H &, 4n
MR TR B RN, 22 IR G2 E L (P<0.05) , WA 2,
2.4 [EPHEIZARFHI £ KR NK AR PI3K/Akt 5518 8%
gkl

5 A H, HYGB 415 3% NK 41 i 3 85 iz {19 PI3K
(p-PIBK) FIBEMR ALY Akt ( p-Akt) IR IKKFEBET &, 57
B8 X (P<0.05), 1 HYGB 415 %} M 20 B Akt A

PI3K #ik /K25 TG TH2E3E L (P>0.05) , LA 3,
2.5 PBKHI#IFI > EPEEARFRS NK 4 A4 5 iEHEH
=AU

5 HYGB 41 [t % , HYGB+LY294002 £ NK 4 g 775 ¥ &k 35
5, T 200 B R T L ) R A, 22 R A SR L (P<
0.05) ,ZAE R T HYGB $%5 NK Z0MiE MR R0R , WIE 4,
3 i

INK 20 A WL G B 0 A9 17 26 40 e, A % IR S 0 R 30 3%
R 40 M R A AR L R, TR NK 4 A &
ATV T B A BT BN R, NK 40 AE B 1 allo-HSCT J&

o —— , O . 107 wm XA
%%‘4- = HYGBA @E gl =mHYGBA & EEOB_ == HYGBZ4L . #
29 ®o ®O &
“ & 3 =< 064 < & 0.6+
=3 23 Z3
QR 24 £ 0.4+ g% 0.4
oE RE 28
A E 14 8 0.2+ 8 024
@)
o i 04
8 0d30d60d90d 0d30d60dood 0d30d60d9o0d 0d30d60do0d 0d30d60d90d 0d30d60dood
A B C
A AR allo-HSCT J5 0 d.30 d.60 d 5 90 d i 3% #ME il CD3™CD56 CD16™ NK 4 fifi Lt 51l ;
B—C. PCR #:1l NK 4Higt5 7 CD56(B) 5 CD16(C) 3Kk, * P<0.05,
A. proportion of CD37CD56"CD16" NK cells in peripheral blood of patients at 0, 30, 60 and 90 d after allo-HSCT detected by
flow cytometry; B-C. expression of NK cell markers CD56 (B) and CD16 (C) detected by PCR; * P<0. 05.
E1 EPEEZAZT allo-HSCT J5 2E 4 NK 28/ b 51 #2208
Fig 1 Effects of Huiyang Guben decoction on proportion of NK cells in patients after allo-HSCT
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Fig 2 Effects of Huiyang Guben decoction on in vitro activity of NK cells derived from allo-HSCT patients
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Fig 3 Effects of Huiyang Guben decoction on PI3K/Akt signaling pathway in NK cells
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Fig 4 Effects of PI3K inhibitor on enhancement of NK cell activity in vitro by Huiyang Guben decoction
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FA P aGVHD & A3, IR, &2 MR R Gt
TCIE A 2 HE BN RS | S bk B 20 A a0 | 2
WERAIE S m R BN R & BRI TR 2, W EIE, 5
VI B s DI REAR T (s R AR ') PRk, 9697 B
VIVERIESH £ B E S, s il U270, B R LIAR Sy 2
e, WK E 45 NERS T RE , MRS HEG 1 LT 40 M AT APl &5
. B E AR Ty v il B TR0 BE SR b ok Bl B 5 A 25 5 0 fi
B H RAE AN S ), B 25 S B I IR TR 22k
BHE B A WS BAA A R A0 0 R G T
BERYAERT s 2 IR LI 1M 5 2% 255 F , HE22 131 B A 2 3
TESTFHLE L ABIFFT 45 R & B, 32 3% 181 BH [ A 3% T i i
B HAMNE M NK 4000 b ) 52 TR, HONK 20 A 41 3 5
TEMIGSR TR, AR UL Inl R AR 0] LR E NK
SRR B 4R NK RSP, Ak AR S R R,
7] FH (1A% 37 . 23000 T NK 4 Y PI3K/ Akt 38 4%, PI3K/
Akt (555U 7 U8 T AR AN A Yt e R YT 56, OF L
LIS RAE L LG 525 T NK 403E v g g 4o
ARG L AN NI S AR SE PR 5 PISK/ Akt 2755 5 T [0l
A7 % NK A0 MR TR 45, SR A PI3K #lHI57) LY294002 3
[7i] ] B 1 4% ¥ — 32 T 700 NK 20 i, 25 5% 7R, LY294002 53
NK £ S 14 G875 PR R AR R T 38 8, 300 % T T B [ A 7 £ A
AMEHE NK 403t AR
ARWFFEHRIE T 01 B [ A 37 5 B allo-HSCT 3697 114 3%
VB IR TR FUREALS] . (R AT i Ar e —
FE R JRIBRME : (1) BT 55 50 2 A4 A BRI, 7 B9F 53 b oK BB 5% 1]
FH A % F NK 45380 K 5405 1 M s AL 5 (2) A< AT
FET I RIF S B bty INEEARRIESY, Pl fig S B4 SR 2 0
— B R R R, AR B PR 22 O AT B KRR AR (111 AT
5%, ABSIEAR B 5T 4538
gi L fTid, 1B BH [ A 37 3 o 0TS PISK/ Ak 38 AR HE T
allo-HSCT J& NK 40 i) T 2 5 76 M 4 5, 8 Bh T35 iR 97
R aGVHD 44 FE AT EHE— 242 FF allo-HSCT T3,
AF ST 45 5 1T Bk (0] BH [ A I 1 allo-HSCT 89T H 1Y I FH 2
PRl BRI ARE
S 3k
[1] MARTINEZ-LAPERCHE C, BUCES E, AGUILERA-MORILLO M
C, et al. A novel predictive approach for GVHD after allogeneic
SCT based on clinical variables and cytokine gene polymorphisms
[J]. Blood Adv, 2018, 2(14) . 1719-1737.
[2] GHIMIRE S, WEBER D, HIPPE K, et al. GPR expression in
intestinal biopsies from SCT patients is upregulated in GvHD and is

suppressed by Broad-Spectrum antibiotics [ J ]. Front Immunol,

2021, 12, 753287.

[3] ZHAO Y M, SHI J M, LUO Y, et al. Calcineurin inhibitors
replacement by ruxolitinib as graft-versus-host disease prophylaxis
for patients after allogeneic stem cell transplantation[ J]. Biol Blood

Marrow Transplant, 2020, 26(5) : el128-e133.

P EBE 2SN 500 2023 4E5H 23 55 9 M

[12]

[13]

[14]

[15]

[20]

SONG Y, HU B, LIU Y H, et al. IL-12/1L-18-preactivated donor
NK cells enhance GVL, effects and mitigate GvHD after allogeneic
hematopoietic stem cell transplantation[ J]. Eur J Immunol, 2018,
48(4) . 670-682.
TR, WRMERE, PR, SF. SRR T 40 RS AT RS NK 4 i
WS SR BURE ERAR ST ()], SE R i
7k, 2017, 25(2) : 530-534.
ULLRICH E, SALZMANN-MANRIQUE E, BAKHTIAR S, et al.
Relation between acute GVHD and NK cell subset reconstitution
following allogeneic stem cell transplantation[ J]. Front Immunol,
2016, 7. 595.
FOEERC, WG, TEAR, A WP LV S P T 0T AR
At Ja 2 R B DI IR A HT [ ). T E 9280 A2 ik, 2022,
30(4) . 1238-1243.
B, R SRR PRI A BRI S LT IR IT B AR 2
R A MUREYTRLLT]. hERBAEERE, 2022, 42(3) : 566-
569.
IRA i ek, M R VB IO A BT LI T VAT ML B L R A A
SHEGAMEMITRONEE[ D], BEARTF . FsERKF, 2021.
IhNASE, X4, SR, 55, BRI B D 2 501 a5t
[7]. BURHPEEELE A %R, 2020, 29(15) ; 1645-1648.
SHEEE, AR, EEIF, SF TR BT A G T4 MRS
LIRS Wk IR 97 RO PR B2 R 2 BT [ 1], BRI B 2 |
2022, 30(3): 509-513.
HLL, EEAR, A, S AU O AR TR T O RS
MG 52 2 SR S Ak Il i NK 40 L 1) 688 = 25 A6 RITIG R 7 4L
[J]. ThEfEEEgRRR, 2022, 38(16) : 1993-2000.
M, WP, KA, 4 AME I NK 40, CD8 T ik I 4 fifd
FROP- SRR B SR G MR R SR M A [ T].
PRAG a6 e 2R3k, 2022, 43(14) ; 1684-1688.
TREZE, WG, FHZ, & BN SRS ST 2R
F L7 A8 B R Th7 MR IR AR RIDTSE (0], se s i
WF2eE, 2021, 29(2)  328-332.
FoKEL, M, NP, S RRHEANE O G R T
SRS ML B S DI RE A R [ J] . v [ SR 38 T 7 2 2%
i, 2017, 23(19) ; 180-185.
G, 4, M, S TR IS BRI R
EUR AR [J]. AR, 2022, 44(1) : 135-138.
AL, I, S, . PEAPHAE L R LR SR
MO RE R T]. BrEETEE2Y, 2021, 39(5) ; 101-103.
20, RFE. Sl AR B LR R AR, B
WA, 2019, 48(12) ¢ 1-3.
LIUH W, BIW T, HUANG H T, et al. Sathl promotes Schwann
cell viability and migration via activation of PI3K/AKT pathway
[J]. Eur Rev Med Pharmacol Sci, 2018, 22(13) . 4268-4277.
XIAO W B, LIUY W, DAI M L, et al. Rotenone restrains colon
cancer cell viability, motility and epithelial-mesenchymal transition
and tumorigenesis in nude mice via the PI3K/AKT pathway[ J]. Int
J Mol Med, 2020, 46(2) . 700-708.

(ks H 191 :2022-11-22 & [81 H 191:2023-06-01)

Evaluation and analysis of drug-use in hospitals of China 2023 Vol. 23 No.9 - 1051 -



