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Screening and optimization of encystation conditions of

Balantioides coli trophozoite in vitro

HE Kai, YAN Wen-chao, SUN Chen-yang, ZHAO Li-zhuo, WANG Tian-qi

(College of Animal Science and Technology s Henan University of Science and Technology s Luoyang 471023 ,China)

Abstract:In order to screen and optimize the encystation conditions of Balantioides coli trophozoites in wvitro, different
conditions including animal feces, incubation solutions, pH values, Ca®’ concentration, temperature, static and shaking cul-
ture were assayed. and the encystation of B. coli was observed after incubating 24 hours. In addition, piglets were inoculated
with formed cysts in vitro to verify their infectivity. The trophozoites were added to fresh normal pig and chicken feces at 37
‘C, 28 C,15 C~20 C and —11 'C~—2 C, respectively. Results showed that there were no cysts observed in each group.
When incubating in distilled water, 0.9% saline solution, PBS solution, DMEM medium without calf serum and starch, the
presence of numerous trophozoites and few early stage cysts in saline solution (pH 6.5) and PBS were found by microscopic ex-
amination. The amount of formed cysts incubated in pH 3~5 saline solution was significantly increased, with the average en-
cystation rate of 38.9% at 28 “C. However, no cysts and trophozoites were found in the distilled water with the same pH range.
Ca’" concentration, temperature, shaking and static culture have no significant effect on the encystation of B. coli trophozoite
in vitro. Subsequently, trophozoites of B.coli were detected in the feces of two piglets on the 4th day after inoculating cysts. In
conclusion, the saline solution of pH 3~5 without calf serum and starch is a suitable condition for the formation of cysts in
vitro at 15 'C~28 C.
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B (Stylonychia mytilus) FMALLH B B (Histriculus
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iSRG HAUINA 2 000 PSR RER 215 i
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R EN (5 C~20 CHOMEI(—11 C~ —2
COREE P WEE 24 h J5, 3800 H Uk Rk 7E 10 1%
Wiss R Rl SR R T 6 B M AR A S
BERT 3 UK, A LA 5 T A Sk B M

1.3.2 WHEWBMTE  BEERZERHAK.0.9% B ER
7K .PBS.DMEM 15 3% 5 1 0 5 W, 4 FhE & WA
TN I3 AN GE RS AR B AL R 3 N ERE L
ANEEEWAARTN 1 mL BANEZ A 2 000 4%

FIRRS G BT 28 CHIBANET 24 h 5. 5K
JE A PTY B, I A I R TR AR KU
1.3.3  Ca’ WREEMIR kBRI AR K
KIEE WL B 0.2 mol/L CaCl, E1EHk . B %4 %
SCHRL7 ], BERRIEE M B 0.0.02,0.04,0.06,0.08,
0.16 mol/L 3t 6 A~Hh B, BB BE A 2 000 4~
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24 hJ5 BERE Ca®" ¥ BE XF /N4 S R E 119 5 i A 10
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LA B SR R B 3 R 2 000, IR L 11530 i 4
F A= (N/2000) X100 % BpnT,

1.5 shiysefikes  FJC/NS RS0 A7 5 3 Sk e
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I SPSS 17.0 it # 4 H 1) One-way ANOVA J
PR AN [F] 9 B W L Ca” W pH E IR FE 8RR
i 35 TR B2 /N A HOE SR A L R AT SR
K36 K « 2 0.05 B8 0.01,

2 & B
2.1 /NAS W SRR SN A SR AR A 2
211 ZhERMET AL R IR IR SR XS B IE R
FMERAGWE 24 h J/7, =R (5 C~20 C).28 C
37 CFHEA KIIE L%, HAE 28 CHyME
il rp UL 58 31 /D k% SR A, A A5 21 b B0 R B
.48 h )5 ,28 “C (MG 28 b o WS AN 21 38% SR 1A
WE RIS R BN, BT 24 h 5. % IH
IR BRI AT L B A5, Y B SR A B AR
JKZLFN PBS 4 7 3] Kt 19 77 7R A /D i 40
{4 ; DMEM 41 i 42 51 K i 9 37 1K, WA B TE
(E D,

1 MNMERAEFEFEIREFETENFEESER
Tab.1 Screening results of incubation solution of B.coli

trophozoite encysted in vitro

F2 NEREFEEILE CPTIREREER
Tab.2 Ca’>" concentration screening results of B.coli

trophozoite encysted in vitro

Cal' Y JF AL ()
mol/L KD 0.9 % A= 3 Eh K

0 0 14.84+1.9
0.02 0 14.3%+1.5
0.04 0 15.34+2.4
0.06 0 15.94+1.8
0.08 0 15.6+2.3
0.16 0 16.442.8

T b MTEAN ] Ca® ™ e 52 A 2848 /K b 189 38 WL 3830 57 4
R,

x3 NEREFEENELEpHENRKLER
Tab.3 pH optimization results of B.coli trophozoite

encysted in vitro

4510 g WHEmE REED
ZEIK (pH6.5) — — 0
0.9%EHER K (pH6.5)  + + 16.4+2.5%
PBS(pH7.2) + + 5.74+1.3%
DMEM(pH?7.2) — + 0

T ca R 4 R RO I AN IE K 5 2RO AL A L
O MERLFHAGITFE XL (P<0.05);Q . JERKE R
Giita i L (P<<0.01),

2.1.2 Ca’ WEME 2R E/R, TR Ca® W
(R ZR 18 K v 21 0 A W 5% ) A HE RGO )
Ca®" ¥ BE 1 A8 PSR K v B L 22 3] /0 8 R A 4 L S
] Ca™" ¥ FE 2H 1Y 3 28 22 ;3 L Ge i 5 L (F =
0.369,P>>0.05) (% 2),

2.1.3  pH A XS /NS H P 55 1R U 52 ) 1 S E AE
10 86 BE Y pH E Y 25 18 K R A B8R K AP (Y 325 557
Rt 24 h IRE RS E B, pH HAE 1~10
1R 218 7K e 2808 L 5% 30 % SR AR A 4 pH (H 2~ 7
f A R K h Y A B e, Horp pH U 3~5 A
FRER K oA L A5 TS (F =39.926, P<<0.01),F
Py R ik 33.7 % . M pH {H 1 Al 8 ~10 fy A= 4
ER K HOUE 5 B 5 NG TR AR (R 3D

R (Y0
pH &
ZEIR K 0.9 % AL FRER /K

1 0 0

2 0 17.3£1.5?
3 0 32.343.5¢
4 0 38.9+4.59
5 0 34.64+2.8%
6 0 16.2+2.2%
7 0 12.24+1.3
8 0 0

9 0 0

10 0 0

e MAERTE pH {1 7€ 18 K v 29 7% W0 2% 3 8% 5% 1R Fn
;5 pH7 LM KA, O N ER LR A G H¥E
M(P<C0.05) ;@ BEHRXERA G ITH R L (P<<0.0D),

MRS R B R, B (—11 C~—14
CHVER (15 C~20 °C) .28 “CHLAY R 2RI 5
T 37 CLH(F =62.143,P<<0.05) , M & 4 (—11 C
~—4 CHVE R (15 C~20 “C) .28 °C 4 [a] Y il 4%
RESTLGI¥E X (P>0.05) (B 1, ¥ 15 C
~28 °C /NG UG T A L 1 3 FOIRL L

SyAh R R R E A A R H
BRI 2ZE R TG FE X (P>>0.05), Ut B1i
VT A X /NS I Bl e R B
2.2 PRAMREE R WA B LRSS AR A /N A o
HMPER A pH 2~7 AL BEER K b, /NS % R 1K
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*
20.00 -
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B E

WA —11 C~—4 C3Ei 15 C~20 °C; 5 28 CHMIL,
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Fig.1 Temperature optimization results of B.coli tropho-

zoite encysted in virto

TV F I A 2 2 2 P AR, — Fh SRR AS (6, BEBH i
JCUTTCLF B L # E AN B 3 1 U R, R/l 48.9
pm~60.3 pm, AR T8 TR ARG /1N 5 ) — bR
DAL T A OB | 0 9 R R I BRI
K/NHA 53.5 pm~85.8 pm . A XF T B0 4 L A R
AR R 2), MifE st B DMEM K 35 36 b 15 37 19
W SRR 22 SR X BR 1 B R i st A 4, A — B I
M, J5 v el 3 A7 HATE AR, K/ A (32.4~130.6)
pm X (23.5~121.3) pm; Jil B A AFE S 4T &
T B0 F7 A ABUE e 0 T 32 31y 5 9 8 AF A K it TE By 8
BRI A A5 S5 4, 5 T T 7 ol 2 T 25 465 4 R R /I
A RT NN

L 20 B R 50 pm (200 £5)
B2 pH{E3I~SHEBSBKINMNEREFEA) BH
5% (B)FEAEE(C~F)
Fig.2 Different stage of B.coli in saline solution with pH
3~5: trophozoite stage(A) ;early stage cyst(B);
mature stage cyst(C~F). Bar=50pm(200X )

2.3 BRI ATR FEEANS AR 4 4T IRTE 1

B3 #EMEENFEHEHNEREFRE(200 )
Fig.3 Trophozoites of B.coli in feces of piglets inoculated

with cysts (200X )
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SN B H WL A AR O 2 — R TR AT A R TS
w7 UL R 71 R ) BRI R ) I R AR K R
B R E RIAU RN, NS RO X sh )
B B0 1 32 0 M A 5 37 1 R TR 191 e PR WL %5 1Y
IS5 BT H TN G IR R AR A TR
ARSI AN BE AR IBOK 2 8% e PR A 9 T T 3l R K
5, S BON /N2 A R 2 R RO M A S A L AR
W, ASWF A 6] Sl W) A R S I FE R Y
B W E S VR EE L pH(H IR R SR AR
i e AL AL » e 28 B AN LTS FVE R 1Y pH
3~5 11 0.9 % 4 BLEL K 5 /NS HUE FRAKTE 15 °C ~
28 CHE , Al LK & 10 40 2, X 2L 55 Xt it — 25
WFFE /A R e VRN B0 PR 3R A ROR 12 .

REZHLF B JUB B IR IR R AR R AR A
PR R AR v B S R R R
B8 AR B i AR A AN D R L T8 R IR L
R LR T R B2 A8 A Bl IA Sy o 4T T A Y 3
PRESIST PR A T At A v, B 26 5 40 9 R K
YU A R AT B Ay B R IR AR S s 4
P B 0 e W AT AT L B AT 4 1 R A ) ok A A
B R 53 s — S6 W) 5T TR AL B BE L B S TR IBERE
9, Hoe W 1) — AR Al 2 AR AR 45/ K2 6006 ~
80261, HE R AL BERFAD I (Euplotes encysti-
cus VB N B WIAE IS 1 55 32 W 7E S SR A £ W 1 1
BLF 1~2 h J5 Bl e s - A vE AE L3y
g B B (Colpoda cucullus) ¥ I8 FE + 18 ¥ 8 A
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TE S Bl R AE b 3R 5 K T RS Bt . 7
YUK S R . WU IR B8 ( Tetrahymena rostrata ) 7€ 18
C~25 CHAEA B g, 10 “C i, BRI G T
B .5 CHE e k), B AN Z T /Rl
Tt B2 IR AN S b2 LAk 37 1O XA TR L BT ik AE
VGIPRETE 37 Wor (R S ol N Y E 68 71 1)
K (Acanthamoeba ) 18 3% 8 32 Z 58 % & 5 S0},
W27 sh oA ad B P i 0 4, 0 RE 08 70 8 27 19 2%
R AL RIS 5 A Y. AT AL
AR SRS £ 0H W A4S s 9 /A% e DU SR I8
AETE 10 2 B FUA S 28 UK IR PE A0 28, J2 H A
TR — P A AF WG AT A TN AR RS AN
B R AL AAE R,

AT T K I TE /N4 HUE F7 A 5 Al g 40 208 5 i
o U IR BT A pH A 2 52 e /)N 42 U 3 Y 32 2 1A
o /N HUEE SR ARTE AN I R R Y 4 I R R
Az B AR K Hh R AR T /D B Y R A, 0 ol O
FWRA B KA pH (4 3~5 I, i R0 i 4%
e I ELAT LUE 21 880 Y il f g, (H O B
B pH {E A 985 F PRIE 2 PR g0RE 22 5% 1 2% S8 T R A
G i %, W5 &8, Bk B DMEM B 55 it
pH 7 6.5~ 7.4 /NGB FRE K R4 HE pH
AR T 6 B T 8 M W IR R B A 1 B T
BRI R AR S s . H R AT R« B
#% DMEM }iF= 9 pH fHAR T 6 2im T 8 AR T
IR AR B IR R P ARIR A /N LT L TE R
FHA B TR A 2 — APV IR EE (% - R A
REJE B 28 . T AN 25 I 375 0 36 A0 1) A B8R4 7K A A 4
Ff— AN IEH 0923 5 0] LUE & — D YLEA S . #n
I pH (B 3~5 BRI IREE 54 FI| T 1% 57 T8 i
4, 78 pH AT 2 FIE T 8 MYAS & I Ve #
18 A= B R K v g SRR BRI 16 4 HC PR T B
JE I A 2R R R ok e B I PR RS % R AR R T
MR A KT AL % . Fouque %5172 38 52 18 17 %5 77 3%
e KCIL ¥ % 0 57 18 85 R X WS 2 )8 (Hartmannella)
BRT oK [ My i 40 L ) 1 52 e I B T WL ¢ R IR R
BB = KCL 40 23 % A I ik I e 4 0l e, >4
KClI ¥ FEiA 3] 0.5 mol/L I, 4 g 25 7™ I 46 , AT
M7 ARERIE . DLW I AR R e A B AL
MEEMR R, 550, AU AR pH {HE H /Y
MK /NS RO TR IR T AU BETE AL 2
M HAE AR IR, EMUESE TGS BB A T
B ENIRERARIDIARTE 8

TEAWE TS K B P58 B A B 1 W 3 R 40
It R A0S /NG e R S A W I R o, HG b IR Y

S H) J K 43 5 B B AL 3 1 32 i R
TiAb S FRATHE /NS LSRR AR AP 5 S B b R B, K
LU PNCIE: SR o B (T S R SF (A N5 3 R O 8
ST SRR R AE TS . R, X e 5 H A 56
27 W BRRE S5 A AS — B AT RE S AR R R
R K AR R A Rk — 2 e .

INAS UG SRR AR N T 2 S T Y 2 A
B R B A RVERE R R
ARG E PR Ry R 5 AR B 5T AR A A 1Y
TGS A 5K AR S B 1 A 20 A VL 432 P 465 T 0%
FFAE S D Tl %) T S A7 4 388 {0 344 0 381) /N 48 e 3 5%
A, Ul B AS B 55 A S0 08 1014 /N 4% o A 48 LA JRR L
PE . LTS/ NAS B A T 8 R 0 o il — 2B
WS /NG AN [ 23 5 ke ) R e e R B800 P 4 R A
Wz,
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