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The Preliminary Study of Biochemical Fulvic Acidon the Proliferation of Three Types

of Tumor Cells in Vitro
Gao Jingang, Chen Mo, He Bin

(Co-constructing Key Labs by Hainan Province and Ministry of Education for Tropical Animal and Plant Ecology,
School of Life Sciences, Hainan Normal University, Haikou, 571158)

Abstract: In this experiment, three kinds of cancer cells, SGC, SPCA and BEL as the object was studied The [3-(4,5-Di-
methyl-2-Thiazolyl)-2,5-Diphenyl Tetrazolium Bromide] method (MTT) was applied to study on the influence of three
kinds of tumor cell proliferation in vitro. Six different concentrations of biochemical fulvic acid were added into the
three different cultured tumor cells. The OD values of three different cultured tumor cells were measured, and the con-
centration of cell inhibition rate of each was calculated. The results showed that the inhibitions of biochemical fulvic
acid on three different tumor cells were less than 50% in all concentrations, indicating that they were not sensitive. The
proliferation of three different tumor cells did not induce directly inhibited by biochemical fulvic acid. In addition, bio-
chemical fulvic acid could promot growth of the tumor cells to some extent.

Key words: biochemical fulvic acid; tumor cell; MTT method, cell proliferation in vitro
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AR R /NS R B Rk s 2R (ECA) TE W] 2wtk
fEMl. T BFA @R RSMRE AN A A R
Wi P o AR AR TE . PRIk, AR SCLAN o A i ik
SGC. Ni#=anlgkk SPCA FuA Jilifi 41 iz # BEL
$ 3 T AR G, MBS T BFA X
s ARt SMEBE R SE M, AR T BEA ST hieg 24
B A 0 B L HERR IR, Afih BFA
BRI PR B (4 22 7% ik

1SR

1.1 K4 pak

N B M SGC, ANITEdnligtk SPCA Fn
N it g8 g i #k BEL, 50y 8 v RS b il 240 i 2
(ATCC),

12 B0 ES

FIE B (EPRCHER ) B
ML (AR TR R IT R AR AT ); CO, fE
IBEFR ( HA SANYO 248 ) #8&% TIES (H
M2 )s LA KR (FH£ Heto &8
A )s mHEKER ( HARRMWARSE ) #
PR B % (BRAND 2 H ); 96 L 241 i 5 35 #e
(Pore 2] ) %,

13 A MR ES
130 R &

BFA( W B & ¥ 53k P R A R & &l
Bk K, BFA &8> 95%); HMEAR (W
H Gibco A ®] ); MM H ZE WA M MTT, WH
Sigma 23w ); - HA LA (DMSO, Wy H R
2R =) )s RPMI—1640 5233 (g H Gibeo
aal)s AR S (A 2 M R4 T
AT ) 80 7 Ay B Z A 100 J7 ALY
AR (B0 i B b E R 25705 ).
132 355 458

(1) RPMI—1640 Ifil {5 £% 7 3. RPMI-1640 ifi
TR FE 1 4%, NaHCO,37g, f 1000 mL
=FOKIEMR, #OBERE, A pH=T5,

(2) EAE (025%): BEAMOS g, —7%
7k 200 mL, mitESERE, fPEeiafa, HERA

022 pum BUSJEMRETIERRE, —20 CLRAF,

(3) PBS £Z i : NaCl 8.0 g(pH 72 ~ 74),
KCl102 g, NaH,PO, 144 g, KH,PO, 024 g,
—7&7k 1000 mL, &EKE, FEhmifF.

(4) M- . —20 COLRAE, HUHZ=imAlft,
ZJE, WA 56 Clajmsr, f5E 30 min Kif,
5r%e, —20 CLRAF,

(5) PrEd £ (RHLR ). MG & % 5 mL
PBS, {EABEEZ (100 86 ) fN, REWRIT,
fFH e A, RERE 4 mL HEAETES 80
T8 ) N, REWIT, EHEAEMR, WiH4e
ERF—/Neshr, i PBS % 100 mL, fE#B&EE N
o iEA oy %E, B S mL, 20 CIRFEEH.

(6) MTT i&i#s: MTT 50 mg, i PBS 50mL,
b, FERR 022 um BB IR R S,
4 CHREOCRAT, — N[,

14 iK% 7HE
140 A A

I8 SRHE P B R A9 SGC . SPCA #1 BEL
ifakk, REHA 37 Ckigr, #HAE 1 min f
SEATRIR, AR ERE R .08 (NES 10%
Jig 5 1 {5 ) RPMI—1640 35 359k ) th, {64 C.
1000 rpm/min T &0 3 min, 3 LGk, gl
HEFTEIE T RPMI-1640 B35k (& 10% 524 i
), BT 37 CHCO, BFmNESR, 24h )5
MELAMMRNGEERE O, IR B TR
142 MR

B IR AT A 3 Fh Al I Ak o0 B B AR A 0 &
RPMI—1640 #5353 ( N2 10% B&4-If & FIdi )
HIEs T, BT CO, Bigekah, {EfEiR 37 C.
5% CO, e, AR TE .

B3~ 4 RIGR—k, LRE/NOFERIER
Fe, JHPBS 2% vhik (pH74) vhk 2 ik, 3 2%
PBS 22 ik, IMATE R 025% Bk & A g, 37 C,
{HiE 1 ~ 2min, BB TR, & IEkRE 4,
YN Z AN O, 2 BRI AT s
i RPMI-1640 £555K% ( A& 10% Mg 21 ) 261k
I, FWRATE R O LA B 4n ik 3T 4 40 i
B, P AN R AR RS SR TR B DA
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1000 rpm/min &.0 5 min; B.OJE#HE FIER,
FANABTRER) RPMI-1640 5351k ( & 10% fa
Mg ), MRS R EWRITaER, (f
MieERIERAE, o TEFERP R,
143 4 kA

(eI R R b, B iR ok A v e
AY s RN E AT, ATLCK— 3o SRR AT
RS, URAT AN P e B A KA, A
FA0T: K dnie sl A e AT, L B, X
ki, IAE 10% — H 3L R (DMSO) Y % 1+
W, HAERRWITEMEEE, (F41iu% s
) 5x10°4 / =T, oEALHEGEE S, kE
4 C 4T HE 45 min, REEF 20 CHKRE
45 min, FJEE 80 C P&, HIPFERE T,
SRIG BN IR R AEH DR AT
1 A4 AR

AR AT AL B R BRI 4R 2 025%
B2 2 B A S R AT B BT A, Bk
B it B, BEERAA TR AR5/ 2H R

e = f AR P AR A 2 F /4) < 10°, $:35
RPMI-1640 £ 57 i 7 % 20 M () i &, {& SGC 4H
Rr e B ik 4% 10° 4> / ZF+, SPCA 4k i ik
2x10*4~ /27, BEL 40k ik 7 x 10° 4 / ZF,

PR Aok FE D 3 Fham sy B AF] 96 fL41
M ks itk B 4TSI F A7vh, 4L 180 L, HiMfT
A —Ik, A 744U 200 L RPMI-1640 £55
WIE A, B8 T 37 C. CO, B MR,
145 2% R R

FH KRR E BFA100 mg, 7E#8% S M
1 mL Y DMSO {5, FREMRERBRERS), K
BHB G B B A R IR B, 43 B11%h: 0.1 mg/mL,
1 mg/mL. 5mg/mL. 10 mg/mL. 50 mg/mL.
100 mg/mL, ff 6 /iR EERY BEA 2585 4 BiRIm
AF 96 LA B D, E, F 7 AfTi%

ZAA (UIMARS S AR EE SRR ), B, CH

fraxt A (AR SRR 25 ), ARG EF 37 C.
5% CO, il R FFA B f. & W& BFA ££ 96 4L
HRREE TR LR 1,

R R EBFLAOKE

Tab.1 The concentration of each hole on the cell board

o 1 2 3 4 5 6 it
A 2 H ZH =] = ZH ZH T
B pui ot i oyt pai ot i puii 41i+PBS
C ol o} HE P pai o} HE o} HE
D 0.1 mg/mL 1 mg/mL 5 mg/mL 10 mg/mL 50 mg/mL 100 mg/mL MiE+BFA
E 0.1 mg/ml 1 mg/mL 5 mg/mL 10 mg/mL 50 mg/mL 100 mg/mL
F 0.1 mg/mL 1 mg/mL 5 mg/mL 10 mg/mL 50 mg/mL 100 mg/mL

146 MTT 3 ¥ il o St & (0D 14 )

g5 44 h g, 1w 3 A gkt A MTT
Wi, 4L 50 L, 4 h)g, BEFHRHRPREFRN 3
FhABM At B4, A DMSO, 44l 150 L,
B 10 min, {FFEEFRUE 570 nm K FllE &
7L OD fA.,

Mt ER o R =R (%)=( % HEL1 OD
{H — 941 OD & )/ ( % fé4 OD f& — 241 OD
{d ) x 100%, 4 BITHFHEAER ER) BEFA X 3 Ffib
A AN A2
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ST 245 02 15 ek 241 B S Y 2 W e (AT
< 50% AU 50% ~ T0% Ay EE U >
T0% Sy FE GURR ) FEAT I,

¥ 0 41} £} i} LEEr Lk

A (g mL)
B 4L E R X SGCRI RN
Fig.1 The influence of biochemistry fulvic acid on SGC

& 1A, AR BEA X SGC Ay i1l
RAR, £01 ~ 1 mg/mL ik FEEE AN,
BRI ABE THEES; /£1 ~ 10 mg/mL ik
JEE 5 B A 0 2 B A % 8 3 m, % 10 mg/mL 9k
JEE Bt 3k B 40 96% H il 3, 2L F R il E (2
4250%); 2 Ja Rk D, &k E BFA X SGC
RIS R AR H] 50%,

—
=l

_ﬁ.
d.Lf‘a”Eﬁ l:l.-.lla\-n-:l

A (mg/mL)
B2 &L= EERXISPCARYZ AT
Fig2. The influence of biochemistry fulvic acid on SPCA

B & 2 "7 WL, R [k B BFA % SPCA g 411
HZEAE, €01 ~ 1 mg/mL 5 N, #H=
OB PR, =1 mg/mL K, #H
ZhHIE; Wi 1 ~ 10 mg/mL JEEA, k=
W ZRBA & W %, % 10 mg/mL ik i,
iR B B 8.53%, LA KA (£ 885%); 2
Je, BEEWREESE N, IR SR AL, M
2350 ~ 100 mg/mL B, #2281 T 24,

{HI A, KR BFA Xt SPCA 4riEfy
HRILAIKE] 50%,

HepE e ATl

B3 &L EEERXIBELAIRNA
Fig.3 The influence of biochemistry fulvic acid on BEL

Hi & 3 " %0, AR E BFA & BEL AUl
Al 7E01 ~ 1 mg/mL iRk EEVEE N, &k
A/ MESE % ffE 1 ~ 5 mg/mL iRk ETEH
W, MIZRIA TR 43 E A 5 ~ 10 mg/mL
F, AR R #iE N, = 10 mg/mL ¥ K,
071 3 58 F 948%, $: T Fx K {E (47 9.90%);
2 Ja, BEE W RE B, 0O E B B,
£ 50 ~ 100 mg/mL ¥ B J5 B N, #0380k
B, 29k B A F] 100 mg/mL b, 424
3 —5493%, % ¥k BFA %t BEL 40 it i 41 i 2
WFIRE] 50%,

22 BFA X} 3 #hphyB4n R sl & R 247

3T it BEA %t 3 F i 20 e fAs o
FEIASIUEH, ARYE &0k IR IG A B4 OD 15 5
XL OD (At 72 R B g br, SR I% 2,
FAk, R RS R A 2, HEE BFA
A0 VE AT B o M. W WL, SPCA #iifiusfl
6 ANk IR 2 5 X B AR EL 9% R B 2
(P < 005), W] BFA X SPCA 21 Jitd % 4 40 il
. M SGC 4ifigdlir, A 3 AW E (5 mg/mL,
10 mg/mL #A 50 mg/mL) 5%} 4 A0 kb A i 35 1
Z5 (P < 005) Stk &M %% (P < 001); BEL
i, A 2 /MR (50 mg/mL i1 100 mg/mL)
Ex RAFHEA BEEZER (P < 005) 8itk B &k
ZE5 (P <001), fHiX 5 A4 SGC F1 BEL
SRR AR IS T 50%, ZH] BFA *f5x 2 Fft i
TERZm R A B AP
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32 BFAXY3FAEI B LE BRI M HI(E A (n=5)

Tab.2 Anti-proliferative activity of biochemistry fulvic acid on three tumor cells(n=6)

Rl X HRZLODIE (x £ 5) BFA& & (mg/mL) Y ODE(x £5) EHESV)
SPCA 0533+0.177 0.1 0.507+0.019 5.002
1 0.560=+0.060 —5.158
5 0498+0.024 6.533
10 0488+0.006 8.534
50 0.541+0.007 —1.516
100 0.545+0.013 —2.157
SGC 0.752+0.135 0.1 0689+0.019 8327
1 0.721+0.032 4025
5 0.678£0.009" 9.835
10 0445+0.097" 40958
50 0498+0.034" 33.740
100 0.575+1.040 23450
BEL 1.331+0.194 0.1 1.324+0.013 0.507
1 1291+0.026 3.006
5 1.310+0.048 1578
10 1205+0.017 9475
50 1.553+0.091 —16.720
100 2062+0214" —54 925

fE: *FoRP <005, ZREH; = FrP <001, ERREE.

3 RSt

KRR EE R W], BFA X 3 Ff Jsd 4 i i 4
HEGE A W T BRI

FER B R E] 10 mg/mL i, BFA Xt SGC fy#f
il 2K 5] 40.96%, Ho e K AR 2 2 42 50%( &
2), LT 50% Mo, Siitep b st Rk
. BFA X SGC HAMGIER, HpH 3 Mk
(5 mg/mL. 10 mg/mL #150 mg/mL) iR & 4H 5
xtHEIAEEL A B2 . BFA X SGC st
KAlfe — &M, BT BFA I3 MREN
P21 /T 50%, 5 A FH T 40 i ek g 200 e 444 5.
IVER s 1 BFA Xt SGC F1 BEL 4 Ff b9 20 i 411
HIFEAL, 6 MR IIHIHIRAIRR] 10%, Fit,
N BEA AN s 4 i g jk 20 24, 9 4 M A
B B ES KIEH
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FE A Rk /N BRI AR iR A — A R, B A
R Eb i Gt SR AF . AT, R B E R R RE
i e R/ N B B R RS ThRE T & 1E Kb
i eE 1 FH A, T S e L 4 ) s 5% oK o 4 e
AR EEVE TR A

ARG EE R B R: 2 BFA ik EERE (>
50 mg/mL) i}, %t SPCA F1 BEL 4HMapERY 7 i 52
MR/ (1B 2 A& 3): HHIRRAR, SR HIRE,
LA R2h BFA BA—EmgEEm ", X
B L ME TRy, ERIMPEAEE TR R,
A —EWR R BFA, wHeA 25 T 40l 3 5s
Al RrrER,

BIRATRIA 25 6 W BEA A5 i 248 o i e
TZiHy, X A A B A B R RTE A,



B+ BFA SRIEF KRR, SaIfERMRAD, K
i AN B 7= i 250 FE#f e 2E PR R
BF A F vl RefEA g 28 (LTI B FH 2565
B o R B B S ) o

Bt AL ARBIAATFET HEHITFLEX
FAEGFFFER KL FRY, Ak
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