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[Abstract] Objective: To explore the preventive and therapeutic effects of Jianpi Bushen prescription
(JBP) on hematopoiesis and immune system damage in tumor patients after radiotherapy. Method: Sixty-four
patients diagnosed with tumors of qi and blood deficiency syndrome, who received radiotherapy for the first time

at the department of oncology and radiotherapy of Central Theater General Hospital of PLA from January 2023 to
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December 2023, were enrolled and randomly divided into the JBP combined with radiotherapy group
(observation group) and the radiotherapy alone group (control group) at a ratio of 1: 1, with 32 patients in each
group. The clinical efficacy of Western medicine, traditional Chinese medicine (TCM) syndrome efficacy,
TCM syndrome scores, blood routine tests, immunological indicators, cytokines, and Karnofsky Performance
Status (KPS) scores were compared between the two groups before and after treatment. Adverse reactions during
the treatment process were observed to assess the safety of the treatment. Result: A total of 61 patients were
ultimately included in this study, with 29 patients in the observation group and 32 in the control group.
Compared with pre-treatment levels, the observation group showed significant reductions in the primary and
secondary symptoms of qi and blood deficiency syndrome, total symptom score, peripheral blood white blood
cell count (WBC) , red blood cell count (RBC) , hemoglobin (HGB) , blood platelet (PLT) , lymphocyte
(LYM), CD3", CD4", CD4"/CDS" ratio, interleukin (IL)-4, and IL-10 levels after treatment (P<0.05,P<0.01).
Meanwhile, the levels of peripheral blood CD8", IL-6, interferon (IFN) -y, tumor necrosis factor (TNF) -,
IL-17, and KPS scores significantly increased (P<0.05, P<0.01). In the control group, significant reductions
were also observed in the primary symptoms of qi and blood deficiency syndrome, total symptom score,
peripheral blood WBC, RBC, HGB, PLT, LYM, CD3", CD4", CD4"/CD8" ratio, IL-4, IL-10, and IL-17
levels (P<0.05, P<0.01), along with significant increases in peripheral blood CD8", IL-6, IFN-y, TNF-a, and
KPS scores (P<0.05, P<0.01). After treatment, the total effective rate of TCM syndrome in the observation
group was 86.2% (26/29), , higher than 50.0% (22/32) in the control group (}*= 16.543, P<0.01). The total
clinical remission rate in the observation group was 51.7% (15/29) , higher than 25.0% (8/32) in the control
group (x’=9.159, P<0.05). Compared with the control group after treatment, the observation group had higher
levels of peripheral blood WBC, RBC, HGB, PLT, LYM, CD3", CD4", CD4"/CD8" ratio, IL-4, IL-10, and
KPS scores (P<0.05), and lower levels of peripheral blood CD8", IL-6, IFN-y, TNF-«, and IL-17 (P<0.05).
The most common adverse events in both groups were bone marrow suppression, radiation dermatitis, radiation
esophagitis, nausea, and vomiting. The incidence of bone marrow suppression, nausea, and vomiting in the
observation group was significantly lower than that in the control group (P<0.05). Conclusion: JBP can
effectively improve the clinical efficacy in tumor patients undergoing radiotherapy, alleviate symptoms of qi and
blood deficiency, slow down the reduction rate of peripheral blood WBC, RBC, HGB, PLT, and LYM levels,
improve hematopoietic function, slow down the reduction rate of peripheral blood CD3" T cells, CD4" T cells,
CD47/CD8" ratio, and cytokines IL-4 and IL-10, enhance the immunity of tumor patients, reduce the expression
of cytokines IFN-vy, IL-6, IL-17, and TNF-a, alleviate inflammatory reactions, and reduce the occurrence of
post-radiotherapy adverse reactions, thus demonstrating high clinical application value.
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Table 1 Comparison of general information between two groups of patients
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Table 5 Comparison of peripheral blood routine indicators between two groups of patients before and after treatment (x+s)
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ko MARBFRFTUEMNEAMEREFEIRILE (35

Table 6 Comparison of peripheral blood immunological indicators between two groups of patients before and after treatment (x+s)

21 5 151 %% i [ CD3"/% CD4"/% CDS8"/% CD4"/CD8"
pUE 24| 29 YR YT T 66.14+8.67 34.93+5.41 29.66+7.85 1.26+0.38
BT IR 62.97+7.51"% 32.7245.31"% 31.83+6.00" 1.07+0.31%%
popiickicl 32 YA YT T 66.13£10.35 35.91+6.28 30.78+9.91 1.30+0.48
BT A 58.72+8.20% 29.84+4.89% 35.22+6.32% 0.87+0.18%

(P<0.05, P<0.01) ,IL-6 . IFN-y , TNF-a,IL-17 /K °F
P E TR (P<0.01) . 53 MR A A, WE

®7T WABFRFTEAEHEBETFKFELLE (35

44 IL-4 \IL-10 7K~ W] & 7+ i (P<0.05) ,IL-6 . IFN-y |
TNF-a IL-17 7KF- B 5 B I (P<0.05) . L3R 7.

Table 7 Comparison of cytokines levels between two groups of patients before and after treatment (x+s) ng-L"
2H 511 1511 %% s [F] IL-4 IL-6 IL-10 IFN-y TNF-a IL-17
WEE2H 29 YRIT T 2.34+2.28 13.06£10.30 1.97+1.34 2.73+1.96 2.16+1.14 2.51+1.82
BIT A 1.04£0.57" 14.89+11.19%% 1.24+0.69"% 3.76+1.99* 2.77+1.46>% 2.87+2.00%%
Xif R 4 32 YRIT I 2.43+2.68 14.81£10.30 1.71£1.11 2.39+2.39 2.30+1.12 3.2042.18
BIT IR 0.55+0.18" 26.77+12.66> 0.71+0.25 5.63+1.52% 4.17+1.07% 4.7241.28Y

2.8 WA EREIRITHIG KPSIFA LR SAR4G
7T LB IR T IR W B 4L B KPS 14 3 T
(P<0.01) ; X} 18 41 & & KPS I 2 B W 7t & (P<
0.05). SXRAIETT G AL, WAL 4] KPS 11743 B
TR R4 (P<0.05), W8,

29 AR EAER WAREEKENARSE
1 (=5% ) Ay BE B0 RS P R 5 O M R
MK BR B ('=5.449,P<0.05) &L X
i (x*=5.078, P<0.05) WLE 41 441K T %F R 41 o , Ho 4y

®9 AATRREREBRIER

#8 WHEHEBTHREKPSIESLLE (x+5)

Table 8 Comparison of KPS scores before and after treatment
(X+s)
45 1%k P[] KPS 53153
W 29 RITHT 75.17£10.56
HIT R 82.41+7.86%
Xt IR 4 32 RITHT 74.69£9.50
HIT R 77.50£7.62"

AR R A R IR R L AR 9.

Table 9 Comparison of incidence of adverse reactions between two groups of patients B1(%)
451 1ol % SR (ER R MFIhRE S A R R R AR 215
UK 2SI 29 1(3.4) 4(13.8)" 1(3.4) 2(6.9) 3(10.3) 1(3.4)" 1(3.4)
X IR 2H 32 3(9.4) 13(40.6) 4(12.5) 6(18.8) 6(18.8) 9(28.1) 4(12.5)
3 i TEAT M S L AE R 9T R B () i, R R

i 8 i — 08 e T R M T O |, I KR A S
HR S R T B Y R R R R R R
Il PR 1 60%~70% B I 968 K8 55 22 32 5 iR 97 L B
Y7 AEIR YT e 1 [ B, e 45 05 0 R AN R 4 2
S G RE AT R A M A e A
N RS — PR B 2, M R R, U
[N =N 77BN RN SR AN 7 RS = S 1 O
O Z Ty, LAAE 2 09 53 52 R (a4 F F AR
SERARALIR YT 2 Pl IR o O R K IR R B
I LA TP IR RS A3 PR A Bl I S R A . R R
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PLE 56 R 5 5 H B H P g W2 B AR LR B, DL Ab S
KN A2y FLLEE R AN R Ah L DL
AR A i A= 5 DA/ B 2 05 5% I3 s, A BH AR
B ACRE I AR Ik B2 5 £k DA R Bz 38 A< qd g L 47
RN T B RS 25 24 =2, DA R IR 5 i LA
R UE B 2. 2 A L LR AN £
A Z Ty o ARG RG5O BALH H £
Ji N B BE A R R I R R R T R A Y
FERER (FOE = 0 R Sk E) RN B E R
(EHIEE AW S AR 2R AT ) MRl
r B TR AT RO VY BRI IR B 2% i R A KPS 7T 47
HH 0 ok A U0 £t A T DA e
I7 HRE I RRE IR | B2 TH g £ RO T A

T I FR G0 2 PR A A RN R R R A U A
G VA YT b R I AR G 45 2 S B0 I VR R BE
T HEARMEEREZ - HIL ARy i &
G 7 HL B R G 04 B S R R S TR T 1 6
S A JE I 4 AR R R I R G R 0 0T 1 Rk
febr . A Z TS s v 2 52 07 Ko 25 05 A
AT 3 3 R B O R B L 4 T ol 40 AR PR K
SIS A1 R A= ol 5 e
R X I T R S A, K R A i AR e A
AR X5 T S22 L 0697 I 30T
SR WS R I AT AT A g O 3 I T o R A
Yy 4 28 70 R 5 M AL B (NSE) i IR B )5 (CEA)
KA A E 1 19 F BE(CYFRA21-1) K, 355 (1 20
L0 ot /Il B, AR CT B B, e IR 4R T
FEE TR R AN R4 R L A T R PR
FMNEF B 1 5 4 S 8403 /) B I AH DG Wnt/B-catenin
15 5 30 B, 9 /0 M IUE B B 6 AH OC U T 3k B (Bel-2.,
Bax) [ ik , fi i 1 1 4 9% 049 0% 5, 400 il B 6 A i
Ak, Tt A1 T 4, DA B E R A O B v
M ARG ARG LR Bow AN e
R 28 KMk TR ek R Y B AR R I WBC
RBC .HGB.PLT .LYM /K *F- i /> 3 & | X 3 1 2 G
WA — o W A H

o B8 R G0 B R 1) 2 A AL, 47 v 5 R 51
IR B S B N S A I A S B AR (. AN I
T 40 M2 4 5 e e R B E M 9w 4. A2
T 5% S v 2 52 Kb 2 T M 43 T LA B 4
1o GLE B B R A 8 B A8 B2 G 6T G 5 A T 1Y
5, 4 v LA 1 G 3 P L K AR 9 T A I A A
7 A 38 P 4 S o S 88 2R 0 i A 434052 . e IR
W52 K 30254 VA % I 37 XeF Ji 98 J80TT RR B 1 B g D e

ELA — 2 0 1R R AR 68 0 SR R E R )
fig . AU 4L i 5L Al 9T & IR A N B O g
VR A L A O S DL 25 R AR, 0 G O 2 4 O
T2, 3 = ALK S 58 7, 34 i 1 8 8 21 21 PI3K/AkY/
mTOR {5 5 i 410 1 v 2 48 5635 3 09 2 B2 3 iR
A, Wl g A A0 0% HE R S A 0 /0 BRUA JE I
F 200 3 5 A Ik L 9k L 400 3 R R A R YT G g
S AR BT 2 R o L R RN T RS
R 2 AL 75 kg B i R RS SE A A1 S Il CD3T T 4
L 43 Lk .CD4" T 41 il 15 43 Lt .CD4"/CD8" {H [ {1% i
R UCEE Ib R Y BB 00 4N G R T R B8 iR A R
BERIET]

IL-4 . IL-6 . IL-10 . IFN-y Fl IL-17 £ #4715 CD4" T
2 B £ 355 M N 2 g T R B AR L T g A
R RN B 2 A AR A R L, IL-4
S PR E TN T A0 AL T, BEAS A F CD4T T 4N
it 1) il Bl M T A A S AL 2(Th2) J7 ) 434k, DA T 9 19
o 2 W, TL-6 Fll TNF-a & — 2541 1 48 hE A1 f 38
2 B AN R T B T LSS i CD4' T 40 jd A4 35 Ak A
Uihe , JFZ 58757 S & WAl . IL-10 2 —Fht
S V20 ML A 7, ] LU ] A 92 0B 10 1% 16 0 AR E
L, % T 4 G R i 22 B Ak e A R 2
HEAEH . IFN-y BE {2 JF CDS8™T 40 it (1) 7% 1k 1 )
Al , 7 Bl T 34 5 G0 5 FR G0 RS (0 BB o TR YT
TE % 453 il 988 40 Bt A ) Bsf b AT 6 52 i 1E Y 4 4L
M, T B AE SR o AR A H I 5T R B, 1
5 S A0 1 /) BRUASE Y v fdt I D B i R 4 0 L IR 5
IFN-y . IL-4 \IL-17 .IL-10 [ 3k , $2 &5 s T g, Uk
R E RAE WA o AR RBIE S 45 B R N AR
B 7 BE % U 2% AU 5 K TR b R T R A A0 M I
IL-4 TL-10 [ R AR 2 238 G0 928 40 i (%) 3% 1 A Ty
fiE 5 7] B B4 1% 40 B ) F IFN-y . IL-6 . IL-17 fl TNF-«
M1 2235, W% 98 0E BRI, 80 T A O i mI AR H .
FENG T 191 18] - R840 1 R PR B RO AR A
Gy AR RS (R AER210%) o WL 5 fE 0
R O IR i 22 A 36 B 38 /0 S R, 8 i G
75 % B O T v 8 b A 4 AR T R 2L 20 (R
R ST AN RN, FRALG B B ) Ak

AR FEAT A — 26 Joy BR A, i g A F 5% B A
D T ROEM IR AR — 5 RO R AT 2
Hs | RORE A B (9116 DR 36 0IE |, I DA W 45 24 B 2 25
2 U2 R TR N A A A TN B 5 I T R 0T i
03 00 O o3 KA AL H 55A F) Tl b T
(I R AR ) L o &5 b BT A fglt JBLRR B O B 5 Bl
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