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Abstract

BACKGROUND

Postoperative chemotherapy with FOLFOX4 regimen
in patients with colorectal cancer destroys the normal
digestion and metabolism of the body and reduces the
immune capacity while removing and inhibiting cancer
cells. As a beneficial bacterium, Clostridium butyricum
can regulate the intestinal flora and enhance the immune
function of the body, and can therefore be used to
regulate the adverse reactions caused by chemotherapy
to some extent.

AlM

To investigate the effect of live Clostridium butyricum
tablets on intestinal flora balance, toxic and side effects,
and immune inflammatory indexes in colorectal cancer
patients on postoperative FOLFOX4 chemotherapy.

METHODS

From April 2017 to May 2020, 92 postoperative colorectal
cancer patients treated at our hospital were selected
and divided into a study group (n = 46) and a control
group (n = 46) using simple randomization method.
Both groups received FOLFOX4 chemotherapy after
surgery, and the study group additionally received live
Clostridium butyricum tablets. Each cycle of treatment was
2 weeks, and the treatment lasted for 8 weeks. Serum
tumor markers [carbohydrate antigen 724 (CA724),
carbohydrate antigen 199 (CA199), and carcinoembryonic
antigen (CEA)], immune function indexes (CD4" T cells,
CDS8" T cells, and CD4"/CD8" ratio), inflammatory
response indexes [tumor necrosis factor-a (TNF-a),
C-reactive protein (CRP), and interleukin-6 (IL-6)],
intestinal flora indicators (Enterococcus faecalis, Escherichia
coli, Lactobacillus, and Bifidobacterium), and intestinal
mucosal barrier function indicators [D-lactic acid

2021-04-28 | Volume 29 | Issue 8 |
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and fecal secretory immunoglobulin A (S-IgA)] were
compared between the two groups before treatment and
after 8 weeks of treatment. The incidence of side effects
during treatment in the two groups was calculated.

RESULTS

After 8 weeks of treatment, serum CA724, CA199, and
CEA levels were significantly lower in the study group
than in the control group (P < 0.05); CD4" T cells and
CD4"/CD8" ratio were significantly higher and CD8" T
cells were significantly lower than those of the control
group (P < 0.05); serum levels of TNF-a, CRP, and IL-6
were significantly lower than those of the control group (P
< 0.05); the numbers of Enterococcus faecalis, Lactobacillus,
and Bifidobacterium were significantly higher and the
number of Escherichia coli were significantly lower than
those of the control group (P < 0.05); and plasma D
lactic acid level was significantly lower and fecal S-IgA
level was significantly higher than those of the control
group (P < 0.05). The incidence of nausea and vomiting,
numbness, leukopenia, and abnormal liver function in
the study group was significantly lower than that of the
control group (P < 0.05).

CONCLUSION

Live Clostridium butyricum tablets can correct intestinal
flora disorders, repair the damaged intestinal mucosal
barrier function, help regulate the immune inflammatory
response, reduce the level of serum tumor markers, and
reduce toxic and side effects in colorectal cancer patients
on postoperative FOLFOX4 chemotherapy.

© The Author(s) 2021. Published by Baishideng Publishing
Group Inc. All rights reserved.

Key Words: Live Clostridium butyricum tablets; FOLFOX4
chemotherapy; Colorectal cancer; Intestinal flora; Toxic and
side effects; Immune inflammation
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2 BR

2.1 —fE A AR T R EREL. .
R EAL. Dukessr . R FARTTALLE, %
RGN, R

2.2 dn i Ak E AR E WK F BIALIRYT AT MLIECAT24,
CA199. CEA/KVAHLL, ZRIguit27m 3 MAHIRIT8
wkJF IMIHCAT724. CA199. CEAKFEGATT RIS, H
BRI T R 4L(P<<0.05). W22

2.3 %G RedeAr WALIRJTHICD4’. CD8'. CD4"/
CD8 /KA, ZRIgiit e 3 WHAAIRIT8 wkis
CD4'. CDS8'. CD4'/CD8 /K F5iryraiMiLt, ZR% L4
THEEE L WP 4LIAITS wk/FCD4'. CD4'/CD8 /K F-i5
TXTHRZH, CD8 /K T-5 B 2H (P <<0.05). WL3K3.

2.4 i K BB A5 AR PALIRIT AT MIE TNF-as
CRP. IL-6/KFAHLL, 2R Toguilh 5 3 P4LIRTT8 wk
JEMIETNF-o. CRP. IL-67KFHG 97 7T A%, ELAFT
KT FRZL P <0.05). W34,

2.5 MiE A AR AR PALIBIT AT ERE . KBTI
FIRF B DU EEEALL, ZREGIFER G W
HIBIT8 wkiFZEER T . FLERAT B XA R H R
BIT TR, B T R, KA AR G
I7 TR, B ARG R ZH (P <<0.05). ILEKS.

2.6 Wi FrIE T ae 36 AT IALIA T AT DILAR . 18
S-IgA/KFHHEL, Z Rttt = 3 MZHIRYT8 wkim I
KDFLER AP RIRTT T RS, BT RS T X 4, 35
ES-Tg AZK RGBT R #E M, B e TR AP <
0.05). IL3Ke.

2.7 &R TN L R RA . 4T AR
DL FIhRE R R AR T R (P<<0.05); BRAHLIIL/N
BRI KA 2L, 22 R g2 . R T,

3 e
FOLFOX4 /7 Z&MI7 45 Bl A G A7 &, nf
BRI N AR a5 . 12 R, i R IR
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RER, SEK R A RN B35 51 R B LR
ThRES I« S DhRRR T RRmI R, S R A A7
& DA, anfer R Rk B R S AT A PR Sk
REZ KT BEAR BRI SR AR 2802 H R AR i 75 At 1k
) i) 7.

CA724. CA199. CEARIEIKH HIR bR Ed, H
TESE B s g i B s RA, 57 R MR IR 4
. ERAFLEARICHEN ) gl oK 4 -] BLAR 2 7 R
I, FEXELOXTJT ZASTIEYT 1 TR 5 BUBRT 1 — 15k
TE, R R B ARG R bR S KT, 1 a8
I PO T 2. fEMLIERE I, AHE 7 T4 B e
AR5 R T R AR 11375 B B FOLFO X477 AT IR
7, iR EIR, A R SR B IS CAT24,
CA199. CEA/KF, iXnlfe R T —H G RERIE R LT
3[R 9 258 FH, SR SCT Ik 0 R B bk B2 4 i i,
U YT G B, ISR G R GuTh A, 0 R A A
A, TS MR AN T, T B A L TR AR A K
-, SEELBTPE 1 .

I, A5 2 e U 4h B e AR S K 5
BRI, XS5 KA LL T, SR
T8 A AR ISR B W T R, BA OO i i iE v, T
50 R0 T o e 45 IR U] 2 3 — 20 fin o S5 P A A 3 L
BTG BCE YRR, DN B, KDL F5E
S-lg A PEAl T8 B B B D e i F Fibs, FEh 2 DAL
T8 2 i [ 200 B A ), i e 288 e o s 45 £ P P
H, AR Rt F4ES-1gA 2 M B Bk
A, R R A B G Y, AN, — Tk
B I0 R I AR A A 2 A T T P P
RUBORF B & &, 1 Wi BB, AT SR R B, IRIRAR
B G B A B A FOLFOXAT7 SRALTT X4 IE 45 B e R e
BEMMERRE R BEZHME R A —
TERRR AR, 520 ARSI SR, X AT RE 2 BT
FRAR A A AR, TRk 7 Rt B, A R 13k
994 bR BB, Tk T A BT, R TR R 4, 43
P PURM SRR, NhiE R s SR
e, 5FOLFOX4 )7 ZALIT B L, (@il A A I fE,
AN e AR 18 e R 1 AR B, T PRAEU B B AR KR
55, YERRgIE BT, IO RESGE I EiE I, JHIDAL
V238 NI S S-Tg AT, AT B8 OR3P [ 8 206 6 o
e

ZFARIEIT R AR i R PR IR 4 R 2R R T,
g e B AR AT ROFCIRAS, T B8R0 41 i 40 5%
ThRe, 5l KR DIResia, N g5 B B
TE P BERTL, MR b b D et 3, HE— DIk
G b 2B A A E ok U AT AT A, WS ALIR T
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xR 1 AE—REPLER

—RER HHERB N = 46) NT0RLA(N = 46) utyt P
HBIEE/L) 25/21 28/18 0.401 0.527
TR (=) 43.89 +8.25 44.21+10.48 0.163 0.871
NREEH (kg/m?) 21.46+2.03 20.72+3.18 1.330 0.187
JRIE(mo) 4.72 +2.54 5.33+4.21 0.841 0.403
PrERERNT

7 31(67.39) 34(73.91)

=17 15(32.61) 12(26.09) 0472 0.492
FABLH

BIREFA 33(71.74) 35(76.09)

FEFA 13(28.26) 11(23.91) 0.226 0.635
Dukes/)HA

AHA 15(32.61) 18(39.13)

BHA 26(56.52) 24(52.17) 0.605 0.546

CHA 5(10.87) 4(8.70)
DEE

Eiyyid 17(36.96) 14(30.43)

F=Yaitd 29(63.04) 32(69.57) 0.438 0.508

® 2 MAMBAERIRSYKE LR (mean + SD)

BiE 485l Bl CA724(U/mL) CA199(U/mL) CEA(ug/L)
aeavaz| 46 9.86+3.21 57.26+19.34 12.73+4.28
e WIRH 46 10.02 +2.83 59.05 + 21.40 13.42 +4.69
BISH ¢ 0.254 0.421 0.737
P 0.800 0.675 0.463
eaviz| 46 470+1.18° 22.43+8.02° 6.09+2.12°
A8 wWkiS WIRH 46 6.19 + 1.40° 26.15 +9.36° 8.16 +2.57°
¢ 5.519 2.047 4214
P <0.001 0.044 <0.001
P <0.05, SAEBTAMELL.
&~ 3 MLBREINAEEIRER (mean + SD)
B8] 483l BlEL CD4*(%) CD8"(%) CD4*/CD8"
HRA 46 32.09+2.70 25.83+2.37 1.24+£0.29
s WIRA 46 31.57+3.18 26.42 +2.59 1.19+0.25
BISHl ¢ 0.845 1.140 0.886
P 0.400 0.257 0.378
HRA 46 30.84 +2.26 27.06+2.84 1.14£0.21
—— NHREE 46 25.96 + 2.52° 29.91+3.13 0.87+0.16°
t 9.778 4574 6.936
P <0.001 <0.001 <0.001
P <0.05, SAEBTHIAEL.
8 wk/5CD4'. CD4'/CD8 7KV T X HRA, CD8 /KK J7 R RO 15 45 B W A 3 e Dy Re, 456 BEAE

TR, PERIRER IR I A T K FOLFOX475 84k
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® 4 WLAMBERERNIERER(mean + SD)

B8] 4851 BlEL TNF-a(ng/L) CRP(mg/L) IL-6(ng/L)
HRA 46 33.78+3.58 81.48+16.15 197.35+41.21
S WIRA 46 34.64+3.70 83.92 + 17.69 202.58 + 44.37
= ¢ 1.133 0.691 0.586
P 0.260 0.491 0.560
iHRA 46 15.82 +2.64° 23.94 +9.24° 71.74 + 14.05°
. WiRA 46 23.05 + 3.29° 41.25+11.16° 90.27 + 18.83°
A
8158 WkiS ¢ 11.625 8.103 5.349
P <0.001 <0.001 <0.001

°P<0.05, SAREATHIAELL.

x5 WAHEEEHEIRER (mean = SD, Ig CFU/g)

B8 485l BlIEL k& K FE ILEATE TUATER
Taavas| 46 6.42 +0.59 10.38+0.95 6.19+0.52 7.68+0.57
. IRH 46 6.26 +0.47 10.71+0.84 6.06 +0.47 7.55+0.49
t 1.439 1.765 1.258 1.173
P 0.154 0.081 0.212 0.244
Taeavas| 46 8.35+0.72° 8.41 +0.58° 7.68+0.70° 9.35+0.74°
Ny —— WRA 46 7.08£0.61° 9.15+0.70° 6.81+0.61° 8.29+0.65
t 9.128 5.521 5.625 7.299
P <0.001 <0.001 <0.001 <0.001

°P<0.05, SAEBITEIMEEL.

x® 6 FEmEREINEEISIREE & (mean + SD)

53 e DILES (1g/mL) ZEES-1gA(g/L)

VAN ;8Y38 wkig SBI3El 58738 wkig
HRAE 46 11.24 +2.51 5.29 + 0.95° 1.09+0.27 1.65+0.43°
SIRAE 46 11.83+2.83 7.57 +1.34° 1.13+0.30 1.32£0.36°
t 1.058 9.414 0.672 3.991
P 0.293 <0.001 0.503 <0.001

°P < 0.05, SAEEITHIMELL.

xR 7 AASEIRNEEEN(%)
485 BlEL FIMNRIE BimmRAR M/VRBE/D =RV FFIheESE
HRA 46 10(21.74) 7(15.22) 13(28.26) 8(17.39) 6(13.04)
NIRA 46 21(45.65) 16(34.78) 19(41.30) 18(39.13) 15(32.61)
7 5.887 4.696 1.725 5.361 4.998
P 0.015 0.030 0.189 0.021 0.025

AL, AeFF R R RESE BEVE A oK. RN, S5 L B

FREL M ATNF-0.. CRP. IL-6ZE R T, $ YL It

FH R A BOR E 0, SREBOCEANTER L RIERAEED. AR RER R, IR I R S

AT T, RO EEA Y e FLAd A OC SR, T
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HHAL T H4EFOLFOX4 7 AT IHTT, XAl RE & T
T AR T 7 T 3B A R TS ST B . LR AT A
e R, b i A AE B A R R A AL, ] S R T
53, HFOLFOXA477 AT IR, T 77 Wi By 1k,
FIBE J5 38 oy SUSE, SRR LA PR AL BE 71, T3
BRRRE SN BE— DR FCIE I, B RRAR B 75 B B
FOLFOX477 ST ReA SPGB |
EI AR D DD RE R R A e, T RE S I AR BRI AT
FRELRI RGP, DR AN R EE I, VAT )k A
S K.

4 g

ZR LT, BRI AT 1 T I FOLF O X477 &AL 7 i
AL B R R, BR 2B R EGERDIRE, 178
TR B AR5 R G SR N, PR LY R
bR EWRF, P8R S AR AT AL —E AL,
W RAEAERUN, a5 URPIP I, KRR HAl
A R A AU T, SR il A e 4, it —
A REEAR, R s, BRZ KRBT TTE A=)
20 2 FEATIR L H ATt B, DAME N0 T Rpg e
[{ASE A CTEEL

NERR

A dE =
Lo H 5=

S5 EL e A — BN, B T FARBITAN, B
T T AT RS A BIGT T, AT 250 B 1k G
RIS LU 1, ELAS B 45 e ) T AL
Thae 2z, D LR 1 ol iz pr i lie, 32k T4 s L 1A
G PRI BIRTT B BAT I H

L

AHFTEAT T 25100 B A (RSN AN 55 EL e ) e
W BE T ZE AR B A, SURRARALT T X B A S e R S
THIR, IR RE A 8 9 T (VR SCRE V0, PRAEMLIARERS IR
B %G, X4 E e B AR O BB .

et d=l

AT T 5 A5 P R BRI 81 P i A 2l 1 50 i ok
RS SR G H T L e ) R R A B T
BE, [FIA 5 R A7 2 S0 17 3 A3 ) e B DT RE I
TR, vE Bl AR IR T IR VA 2 T AL R, A
VER NI A T

7%
AW ZER A T M2y Ja s 2 FabeAs il . WA

ﬁj\
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BT A7 i, SIS P TR R AR, AN S BEAH G A
I BT, ARSI 1 70171 SR B I AR 41375 T
Firx AR 3 B AR

X E

BIT e, SXRAME, PPRHEMIMmMECAT24.
CA199. CEA. CD8'. TNF-a. CRP. IL-6/K°F-. K7
s, MAEDARAKFHEAL, CD4. CD4/CD8 7K
T FEMERTE . ALERATE . SUBFF R BCE . F4{FS-IgA

IR SR T AN R AR AR T XTI

T PR T Vi T P TS 1 4 EL e R P A R 44,
BN T AT a R RO, BRI T RORE R T I RIE, (et
TRBEINRERISETT H R, vt — ot i i
AR SR AL R R RN R R R T T .

2=
AHEFEREA IR T HEGE AR, 2 A X K A )
NEE, BRI, RSB ) AT Fr
Tt PWEREZ AR, BN E R E
B, HABAHSC AR SRR AT R, SRSk R
I P AR AR AU A 22 1 R AT 2T 0BT,
WUt R Pt 5 m S i PR 5 A ST 4.

5 ZEXE

AR, XNIE HEL, KB, $E2F, i, HFILE. S LT
AR EL B G 9 B T AL £E 25 F I 5 A MR I5 5T 44
e R L. Al L4 & 2018; 38: 405-407 [DOL: 10.3760/cma.
jissn.0254-1432.2018.06.009]

Patel SG, Ahnen D]J. Colorectal Cancer in the Young. Curr
Gastroenterol Rep 2018; 20: 15 [PMID: 29616330 DOI: 10.1007/
s11894-018-0618-9]

N, Réh, HiF, SR SRS RIG B F AR 45
BIFOLFOX47 FACIT A7 JG 91 JB) ot 3 ANz 2m B P Tre g Hoti]
HHLE. L R E 2 2018; 58: 70-72 [DOI: 10.3969/.issn.1002-
266X.2018.40.020]

IRk, R MEET KIS A SR A AT Abm e
W8 A Bt A i i SR A 69, BARAE A 4 & 2020 32:
298-301+305 [DOI: 10.13381 /j.cnki.cjm.202003012]

ZHR, 18 248 BUME, MoK A, A RIRA RS S BALTT 2 1T
45 FI I 00 97 BT I T R vl BB S & 2019;
11: 346-349 [DOI: 10.3969/].issn.1674-4136.2019.05.010]

6 FEE, WG, A, SEER, AT, ZAE RN TS AW
B ZBFRGy eAF R, P A s & 2018; 35: 1373-
1375 [DOI: 10.3760/ cma j.issn.1001-9030.2018.07.064]

Gorska A, Przystupski D, Niemczura MJ, Kulbacka J. Probiotic
Bacteria: A Promising Tool in Cancer Prevention and Therapy.
Curr Microbiol 2019; 76: 939-949 [PMID: 30949803 DOI: 10.1007/
500284-019-01679-8]

US Preventive Services Task Force, Bibbins-Domingo K,
Grossman DC, Curry SJ, Davidson KW, Epling JW Jr, Garcia
FAR, Gillman MW, Harper DM, Kemper AR, Krist AH, Kurth
AE, Landefeld CS, Mangione CM, Owens DK, Phillips WR,
Phipps MG, Pignone MP, Siu AL. Screening for Colorectal
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