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Abstract

Objective: To evaluate the safety and efficacy of fucoidan in the treatment of acute radiation ente-
ritis and to provide a new method for the treatment of acute radiation enteritis. Methods: A total
of 120 patients (from June 2018 to October 2019) were enrolled in the Department of Radiothe-
rapy of the Affiliated Hospital of Qingdao University and received radiotherapy for pelvic tumors.
The patients in the control group (60 cases) were given symptomatic treatment measures, and the
patients in the experimental group (60 cases) were added with fucoidan on the basis of sympto-
matic treatment measures. The incidence of radioactive enteritis, the score of functional status
and the level of inflammatory factors in serum were compared between the two groups. Results: 1)
The incidence of radioactive enteritis in the experimental group was lower than that in the control
group (P< 0.05); 2) The symptom score of the experimental group was lower than that of the con-
trol group, and the functional status score of the experimental group was higher than that of the
control group (P < 0.05); 3) The expression levels of inflammatory cytokines in serum of the two
groups before and after radiotherapy were compared, and the difference was statistically signifi-
cant (P < 0.05). Conclusion: The effect of fucoidan on radioactive enteritis is definite, and it can ef-
fectively improve the quality of life of patients, which is worthy of clinical promotion.
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Table 1. General clinical characteristics of the patients

*® 1 BERIERFE

control group (% + s/n) experimental group (> + s/n)
Gender Male 14 16
Famale 46 44
Age 60.37 £7.09 61.09 +6.95
Tumor types Cervical cancer 35 33
Endometrial cancer 10 9
Bladder cancer 7 10
Prostate Cancer 8 8
KPS 89.17 + 6.96 88.50 + 7.09
Table 2. Karnofsky performance status standard
= 2. EEIRSITE TR
IR o
1E%, JoRERAMAAE 100
REHEAT IEW 53, AR WCEIRMMRAE 90
FABRBEAT IEW TGS, A SRR AR AE 80
ArEfe E L, EANRRYERRIEF AT A AR 70
ANERERHR 7 AL, (EAR /R 7 E 0 AR 60
CA R NG 50
AVEANRE B B, R AR ) HE R S B 40
s E AR E B 30
JREE, B AR SRR YT 20
#Hg, Imistr: 10
A 0

PR TR SRS 3) A >6 N H .
HEBrbrdE: 1) PEMRROT 8 2) SIHBIEER. 15, SIFATE YRR KA E s 3) &
I E M, MR O W R G ER .
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FGULE, FERALTTFZLLN. 3) AEEX, HEBor bkl w4 ElE g E) b EIRFR I B A 3L [H 7R
CEN TR AT RO X A 1 . 4 5 PSR FH R S 50T T BOR (intensity modulated radiationtherapy,
IMRT) F2E47 5 B B AT HE S o {3 95905557 f 26 K ¥ R Ab 75 7l . REXIK4b 75 77 & : 50~54 Gy, 1.8~2.0
GylR, 5/, 5FA5EMK. OAR KR#IFMIE: EF V50 < 50%, /M Dpex < 52 Gy, V50 < 5%, M8k
V20 < 50%, V50 < 5%, 5% Dyax < 40 GY> Y Dynax < 50 Gy
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P<0.05), W% 4.

Table 3. Clinical data of the two groups

= 3. FETERABIGAR R

control group experimental group 2 P
x+s/n x+s/n
Gender Male 14 16 0.139 0.709
Famale 46 44
Age 60.37 £ 7.09 61.09 + 6.95 0.058 0.810
Tumor types Cervical cancer 35 33
Endometrial cancer 10 9 0.876 0.831
Bladder cancer 7 10
Prostate Cancer 8 8
KPS 89.17 £ 6.96 88.50 + 7.09 0.01 0.918
Surgery Yes 38 36 0.001 0.984
No 22 21
Concurrent chemotherapy Yes 20 18 0.041 0.839
No 40 39
Small intestine exposure dose Diax < 52 Gy 59 55 0.397 0.612
and V50 < 5%
Dpax < 52 Gy 1 2
and V50 > 5%
Rectum exposure dose V50<50% 57 53 0.212 0.712
V50>50% 3 4
Table 4. The occurrence of radiation enteritis (RE) in two groups (number)
= 4. PR BEREST R L EERG)
RE Control group (%) experimental group (%) Z P
No 9 (15.00%) 17 (29.82%)
Level 1 23 (38.33%) 22 (38.60%)
Level 2 26 (43.33%) 17 (29.82%)
Level 3 2 (3.33%) 1 (1.75%) -2.018 0.037
Level 4 0
Occurance rate 30 (76.92%) 40 (70.18%)

3.3. METAEMBEH RN R RITAK

Gt AN T G EROT ARG 2 8, SRR ANBUOLE 5, @i Ui R, AT A A
%] =3.898, P{f =0.048, P<0.05; I} =16.543, P <0.001; 5% 1 JAAHLL, WAL 2. 3. 4.
5 J& M 80T 5 PR I P A~ 0.175. <0.001. <0.001. <0.001. 0.003; wJ LATSH Sué 41 ) & 96 AR T % R
M, FFHEE 1 EME, M 3 FERBUTIE 2 BR8] R R 22 F 3 it 25
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Table 5. The number of new radioactive enteritis each week in two groups (number)

% 5. FEEEIERE R A B(H)

Time (week)
2 weeks aft r i P
one two three four five < WeEKSANEr (Group) (Time)
radiotherapy
Control group 5 5 8 12 15 6 3.898 0.048 16.543 <0.001
Experimental group 4 4 7 16 5 4

3.4. FEMITIE LENT-SOMA 7E4 B KPS ¥4y
S S ROT JE AERER 4 AT 6 BRZEL, 7EThBRRAS T4y b Tou B, 22 B it 242 (P < 0.05)

W 6.

Table 6. The functional status scores of LENT-SOMA and KPS in the two groups after radiotherapy
5 6. FLAMST/E LENT-SOMA & KPS ThEERZSTTES

Control group Experimental group P
LENT-SOMA Score 1.40+0.33 0.99 +0.30 <0.001
KPS Score 79.50 £ 8.11 83.51£6.94 —2.865 0.005

35. REMTTRIEREEFRALHR

R BTRTIE IL-18+ IL-6+ 1L-10v TNF-o RVER 7R, g50oR: 1) BT RTPE L DY Fh 28 14 [R5
XTEE, P> 0.05, ZRESiFr N 2) WAHRBYTHE RIEFFAHE, P4 IL-18. IL-6. TNF-a 38807
HiFbE, IL-10 B80T HT FRE, P<0.05, ZERASRIFEE N 3) LT )G 2 K S50 BT JE 4
FEEL IL-18. IL-6. TNF-a 3K TXHEZH, IL-10 @ T XHR4L, P <0.05, ZRASEa L, Wk 7-9.

Table 7. Levels of inflammatory factors in the two groups before radiotherapy (pg/ml)

= 7. KU AT AL M B F ok (pg/mi)

factor Control group Experimental group t P
IL-18 10.38 + 4.68 9.85 + 3.58 0.687 0.493
IL-6 43.51 + 20.86 50.04 + 23.03 -1.608 0.111
IL-10 27.97 £ 14.40 29.35 + 14.58 —0.514 0.608
TNF-a 25.67 +12.35 27.78 +11.48 —0.956 0.341
Table 8. Changes of inflammatory factors before and after radiotherapy in the two groups (pg/ml)
% 8. MUEMTTAIE XM EFE (pg/mI)
Factor Before After t P
IL-18 10.38 + 4.68 25.03+£9.75 -12.812 <0.001
IL-6 43.51 +20.86 65.28 + 18.98 —7.533 <0.001
Control arou IL-10 27.97 £ 14.40 19.29 + 7.77 6.541 <0.001
group TNF-a 25.67 +12.35 39.14 +14.94 -9.108 <0.001
IL-18 9.85 + 3.58 12.58 + 3.88 —5.477 <0.001
Experimental group IL-6 50.04 £ 23.03 55.50 £ 15.37 —2.709 0.009
IL-10 29.35 + 14.58 21.52 +£11.40 6.391 <0.001
TNF-a 27.78+11.48 36.45 £ 12.75 —8.113 <0.001
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Table 9. Levels of inflammatory factors in the two groups after radiotherapy (pg/ml)
= 9. PLARTT A R MEEF (pg/ml)

Factor Control group Experimental group t P
IL-15 25.03+£9.75 12.58 + 3.88 8.984 <0.001
IL-6 65.28 + 18.98 55.50 * 15.37 3.067 0.003
IL-10 19.29 +7.77 21.52+11.40 4.756 <0.001
TNF-a 39.14 +14.94 36.45 +12.75 4.046 0.009

4. 7ig

TRUFHIA T A B0 2 s P ygg (1 8 29697 7 3R [9], 51l B (1 Sk BS M RO U T R %% . R
TR bR SRR AR TS, IS R U AT A = RO TT U R R AT R S s UG T
()3 1 32 AN R OBE[1] [2]. VRSRACAIT Y, 2 9 % DA b 2k il B etk K R 2E %5 30%~40% [10]
[11], HEAEEBIAITE 90 RNEiE% 90 K, FERICVIGIE. (i, H 25 EABGLSER[12],
T S0 R AR R IR MME R AR TR R . BRI, PR 3 U] 75 B X 2 SO M I 26 I T v T
Bro BT A A [13]T8U M 98 % A ML 5 RG RRChs U8 S B i () J0E o 7E VIR, JCARRAIE 2 e 3 4t
P, SECE R BB RN B SRE ISI[14] o MR 172 W T8 2tk SO0E I N Hh R #4555 B A E FH[15], TNF-a
TR A 7 AR A 98 A M DR 1) S IR BN IR 3R, 2 A S Nt R P I B A EE L R MRS B [16], (R A
IL-1. IL-6 S5 PTG MOFIRE I IL-1 SR B 01 A2 S R S e A S RE AR A 0, e IL-18 72 BB 4
MR 7 [17]. IL-6 [18]RE1S T B 4HMa /- AL FN = A ifh, & RS AR KA. 1L-10 [19]# A A2 4
G 28 2 GLAIE 9 I . 1) g B L P 40 i BT 7 o

FEZ R MK ISR IR T 2 08, SRUR TAR (g A — S8y e O AE SN IR 48 M BE [20] o BF FEAIE B
FIEZPEEAYUMER] REIRAT[4]. PUREES]. PrEEAL[6]. PR [21FEZ R EAE, A SO
PRI A 2t AE ] — BELRIRABTFURIN 5, AR N[7] [8] [22] KAk SN 23] [24] [25]WF Fo 3 WL E 4 2 WE I 5T R 0
PR T NO & il INOS ik FFB#F: /> TNF-a. IL-18. IL-6. IL-8. COX-2 ({150 i: il MAPK.
NF-«B 5 TiE#%; $&m IL-10 KiK. BT LU EWFIE, FoA1E T 1 %5 5 22 BELETBUR VR I 2 I R A 2
S5 RR A B2 B ] DARRACBUR M 2 R AR 28, 3 —2BESE T A 2 R PR N . A, T M
HEBEHBHHIL IL-10 FE T, IL-18. IL-6. TNF-a MFREY ETF, DT & S8R N 5%
N2, IR BISZIG AL IL-16 IL-6. TNF-a [ L FHIREE LA IL-10 R FRIERE S m T R4, i
B2 5 20 W R I 2 4 DR 1 ) Rk I HAR e AR TR 7, R 1T PRI B8 3 B M Wl 28R S v

ZE FRTIR, DUIRE EEZ PR B 2 BRC R H UG R R RS, G T B FE IR ARRER, $emid
AR B SORTT WM, B U TR SR TT RO R T B, ABAF 3T ImRHE .
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