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[(W{E] B @y HERMZEMERARTIRALANBCROMPCRITEE . FiE ARSI DR CUARAERRSE R 41
H/NTE A BEARNA (small subunit ribosome RNA, SSU rRNA) 751 & sAXT B 5 14 (233 A FE B 51 st &% 5]
Yy), FESTPCRAGIN 575, FHZ 7 X5 22 VG RIS R85 S AR A HEA ARSI, ] Aok >R P03 T 2 AR e A 12 R R IER f 92
M B 5256 (enzyme-linked immunosorbent assay, ELISA)RHINFT I, X338 ik 16 BHA: R U047 Lo g, IR H Kappak g6:9E 47—
BT, S HTS RN kA R R . BER AXTT IR A A R PR EURE S 0 H R B, ST T S REAR
ALK CAIN A PCRYE o B 2X 51 (L6 3 35 R LW S5 51 9) %22 LEIZEEREA #-4TPCRY 1, [
i LG IR - Bk vk A s I A, FHELISATEHEATHUIFAGHIN , 370 7 v 4 2L P BT K B8 BHAA:AG H 3253 3114 2.26% . 0.90% FlI
9.50%, 254 G5 X ('=23.34, P<0.01) . PCRY:5 M Yeis B 8ike 1 lL#R, Kappalti }90.216, —FPEMES; PCRIE S
ELISARE H#R, — 3t 22, Kappalih-0.134. PCRIEMEER SRR IS —BrkiRdr. &t AU a17&its19
ST (R S A 5 L R P B L PCRASHI i A HE B M 1A T B ik FELISABT R A vk, iz ik Al Tl R IZWHR AL T
SEH LA
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[ Abstract]
specimens, and to compare the performance of PCR to that of microscopy and ELISA. Methods Two pairs of self-

Objective To develop a PCR method for Entamoeba histolytica( E.histolytica) detection in fecal

designed primers and 2 pairs of primers from references based on small subunit ribosome RNA (SSU rRNA) fragment of
E. histolytica standard strain were synthetized. DNA from E. histolytica reference strain were amilified by the conventional
PCR using the 4 pairs of primers. 221 stool samples from diarrhea patients were collected and detected for E. histolytica by
three methods: Entamoeba trophozoites and cysts detection by microscopy, E. histolytica-specific antigen detection using
enzyme-linked immunosorbent assay (ELISA) kit (E. HISTOLYTICA II), amplification of SSU rRNA fragment of E.
histolytica by PCR method. Positive rate of three methods were compared by chi-square test, and Kappa test was applied
to determine the concordance among the three methods. Results Specific fragments of E. histolytica were amplified by
the PCR method we developed in this study. Positive rates of PCR, microscopy and ELISA were 2.26%, 0.90% and 9.50%,
respectively. The positive rates of the three methods were significantly different (y’=23.34, P<0.01). The Kappa value of
PCR and microscopy was 0.216, and that of PCR and ELISA method was -0.134, both of which showed a weak
consistency. PCR results showed best consistency with clinical diagnosis. Conclusion The PCR method we established
in this study has a better performance in accuracy than microscopy and ELISA have in laboratory diagnosis of E.
histolytica infection.

[Key words] Entamoeba histolytica PCR ELISA

SSU rRNA Microscopy
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A BT OK I AL R 7 A AR AR E 22 5%, FIFHPCRIT
LT LR A AT IX o ARBTFEH TR 2H L oK B
PRUERRIE N AIDNA, $UE 7 PR | iRl A PCRITIA
TR ZSEREA P A H LA BRI, I 5k i
SRS FIBREIBR G PR TR B S 56 (BLIS A) B BRI o5 Y 245
SRHEATRE E, S A 1 R R 1 B 112 W v 2H 2 P ]
K ELEGAR BT T 1

1 #MHR5EIE

1.1 PCR&MABLE A MKE AR ET
1.1.1 B8 A PR EARE R B ADNA KRR

FRAfERR (HM-1:IMSS) JE 41 DNA(ATCC, 30459D,
USA), i e J& 50 ng/pL.

1.1.2 5498t HER 4 TR 2N K EL/)N
W KA BEARRN A (small subunit ribosome RNA, SSU
rRNA) A RE S5 W T PCREZ I, 4351 Eh-
f/Eh-r, Eh239f/Eh-88r. Eh-60f/Eh-60r L\ 2 Eh-31f/Eh-
31r, Hr a2 51 it 2 2% SO, J5 200 AR5
H Fi&it, ANCBI(https://www.ncbi.nlm.nih.gov/) I
LI BTK ELSSU rRN AR 741 i3, | FHOligo
7.0 I B 2 X e A5 147, B Eh-601/Eh-60r 1
Eh-31f/Eh-31r. A5 )35 o ER R BRAE M) HOR

R1 AXRERNFTREEEZES MFS

Table 1 Sequences of 4 pairs of specific primers of Entamoeba histolytica

Primers name Nucleotide sequence (5’to 3°)

Annealing temperature/ C Target fragment length/bp

Eh-f AACAGTAATAGTTTCTTTGGTTAGTAAAA
Eh-r CTTAGAATGTCATTTCTCAATTCAT
Eh-239f ATTGTCGTGGCATCCTAACTCA

Eh-88r GCGGACGGCTCATTATAACA

Eh60-f AAGTATAAAGACCAAGTAG

Eh60-r TGTCGTGGCATCCTAACT

Eh31-f TGATGTTAAAGATTAAGCCATG

Eh31-r GTCCTCGATACTACCAACTGAT

50 134
58 172
50 199
50 304

A BRA 7] (TSINGKE) A8, 51915 W1,

1.1.3 PCRY 3 LDIAFHZUNFDK EFRERDNAN
BM, FI 4% 51 UETPCRY 14 . 2B 2541 M 95 C
AZPES min, SRJ595 CZEME30 s, IB KR JES50 ~ 58 C
(#£1)305s, 72 CHEAH30 s, FL35MEER, B 572 °CLEfH
10 min, PCRJZJW A& Z: 2xT5 Super PCR Mix (Colony)
12.5 uL, b Fi#F5147(10 ng/uL)4&1 uL, DN A
1L, ddH,0 9.5 pL, S AR5 pL. LhEE FREN
DNARHRAE R 25 R

1.1.4 B BESHEMAF 5 uL PCR&“H LU
20 g/LEEIEBHEEIG (5 uL/100 mLIRAL 258 ) #EATHE
UK, F S AMNEE R BRSSO 38 257 o Sanger XSUBE
SURE 2 1B R 6 538 PCR™ Wy AT XLl 0, 91 H
BLAST/#Hr T HAE - H 5 P vt A0 i) 5 51 344 7 [
PELLXT, 8 PCRY 7= W02 5 H i B I T
VE o AR R BR A W) B A PR3 F) (TSINGKE)
eI

1.1.5 DNABKR RAKAL DR B REMZ NI
AXFASTR] 5| 4y 1 AR, B T VR B 50 ng/pLid

DNA M 2B 1K AT 2R 9086 BERR RS, W B A BRI
10, 10%, 10°, 10*, 10°, 2x10°, 10°, 107, 5x107F110°f%,
Fi e () TR B 0 1) 95 ng/ulL., 500 pg/ulL. 50 pg/uL.
5 pg/uL. 500 fg/uL. 250 fg/uL. 50 fg/uL. 5 fg/pL.
1 fg/uLA10.5 fg/uL. 435 LAKH R ik B DN A A A5
WA s axt 519, FERE YA T UK AT, B[R] BT
RS DNARIR A HERCR .

1.2 PCR¥&% 5 5EH % ELISAUE R R L&
1.2.1 HAME  IgE20164E9 H 2017453 A I K
I 5 RE 5 1) i s e K AR A AR 221491, Horb 11245
R B TR A B B (Lo tes8 4, 55154141,
BHF18 ~ 572 ), 10963k A F R i i )L
Do BEBE (L ES0f), 5 @S9, FEAFIE3H ~54) . BF
A FEAAR I R LA I AR 58 LR 90 5, 7724 hi
ATELISABUS K FIDNAFEHL, A WP FEA B F-20 °C
TRAER b S 52 Rl

1.2.2 AR RS TR L
JA G TR, FAT 2 Bk SRS A6 v AT 80 A (R st
W) R R IR S 2, I b 55 3% s
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FER IR A PRI A SN BK B SR AR st
1.2.3 ELISAdURARMZE RS2 LS Bk
EL 4 ST AR S E. HISTOLYTICA 1T (Alere
8] K DU ZE R A o (Y 280 1 Gal/ GalN AR T EESE
FYUR, A R AR 4 R0 & b B A T, AR
ASCHRSE I LI S B (A . SEB0AT R0« BT %o i
AfH <0.15, 4 FHM:XT R AE — FIPEXT REA M = 0.58IE
WIS 25 A R, PHPEREAS Y ) - S A A i
AfH — BT IR ALE = 0.050F 30 A BHE, 7500 A B .
1.2.4 PCR#&MZE R Fast DNA Spin Kitid#l &
(MP Biomedicals/\ 7l ) 2 BEREFEA T DNA, Frf
A i AR 4 e B P U B AT o DASR IR R A
DNA HH#HZ, LAEh239f/Eh-88r HIEh-60f/Eh-60r 45| #)
HATPCRY 1, PCRICIAR AN 4640 5 1.1 Jr ik
FRTA] o SR A R 75325 . 1 FH R 300 A BTk L e 55
PO R BE A W B R AT FRA /]G ) MTELISA
I B AR AR A 7 5 PR AT
1.3 SZitEFH*

SR FHE X B 10 = 7 G 50 %o 3 4 2 2 P BT oK 1
R 5 () PR SR A T LR, P<0.05 W25 S Rl
o SR Kappa: 5% 3 3R Ay 2 i 45 R b1 7

2 B

2.1 PCRFEMIEL

LS 2H 20 BT K 2L 7 o ik PRI 2 DN A A
XTGPy 1 R — AT R AR, 455 A I R B
J& 5%t W 51 ¥ Eh-f/Eh-r (134 bp) . Eh-239F/Eh-
88R(172 bp) . Eh-60f/Eh-60r(199 bp) fMEh-31f/Eh-
31r(304 bp) Y H I Be KW &, R BLAE R S 5%
i, A5 X BB (& 1) o

FHSanger WU A8 A 26 111560 3 38 PCR™ ) #4730
[, 43 914K 154 Bt 5 Eh-f/Eh-r, Eh-239F/Eh-88R
Eh60-f/Eh60-r FIEh-31f/Eh-3 1% 7 (B EL 1), K
433128 bp. 158 bp. 185 bpF1288 bp, 5%} 7 it H Y
B B SR — S B T AR B L 51 AENCBI W
VEUEATBLASTAIHT, UESZAXT S | W4 14 H ) P-4 35 i
HEINBTAKE H 8B

A3 5 AN [7) o 94 BE B DNA R4S, oF 4 v 40
LN PR By S5 [ EF T PCRY Y, P34 =Wy idk 47
20 g/ LERARBE B E B Uk 434, 45 2R W2, P Eh-
239f/Eh-88r HIEh-60f/Eh-60r ¥ % 5| 4] )\ 5% i U DN AR
MT MR 5 ng/uLZE 5 fg/u LY 38 AR R K/ H 1
Ztt, HLH B A% B BT 2 I 2 DN AR AR 5T 1 e B2 1)

1 2 3 4

Cl C2 C3 C4 M

(bp)
2000
1000
750
500

250

100

[ 1 LEPCR=HFIKE (20 g/LIRAEHEEERZ K )
Fig1 Electrophoresis results of PCR products (20 g/L agarose gel
electrophoresis)

1-4: PCR products of primer Eh-f/Eh-r, Eh-239F/Eh-88R, Eh-60f/Eh-60r,
Eh-31f/Eh-31r, respectively; C1-C4: Blank control of primer Eh-f/Eh-r, Eh-
239F/Eh-88R, Eh-60f/Eh-60r, Eh-31f/Eh-31r, respectively; M: DNA marker
DL2000

FAR I R R . Hoih 51 ¥ Eh-f/Eh-r % ik AE A6 I 21 £
DN AR5 S A5 pg/ul, 151 ¥)Eh-31£/Eh-31rfx
R REA I 2 DN AR 7 v B hy250 fg/uL. PRItLSE
LG A Eh239f/Eh-88r AIEh-60f/Eh-60r 415147
22 =WEMFEERIER

Gy PSR ML Uk B Bk . ELIS AL ARG I 12 A
PCRIE X 22 LGIZE (AR A HEA TV ZH 2L A BT K LA, 445
SR, MUY TR R B A 28] 2 21 P e oK B B
P, PHMEAS H R 80.90%; ELIS AL BT JEAG 2 164
FHAE, BH A H %68 9.50%; 439l LAEh239f/Eh-88r HIEh-
60f/Eh-60r A5 | 1 (1) PCRAG I 74 45 S — 2%, Yt 514
FHPE 775 20 21 N BT oK ELRE A, BHAPE RS HY %8 h2.26% &
ELISAKG DT Bt B 9 2 1 v, 2050 BGLI A 12 S
PCRIEY A BHYE, 2B v A i2: B . PCRIZFH
P, 171 B Bk B PCRIEH B, b4 733
WA P BT K L PCRAG I, 2451 FH: . PCRFH M A 541 42
FEBLYL I 4B A 10 I ELIS AL I G T s 44 Sy BH 2457,
T U4 P BEAG vE MM T ELIS AL TG I 3 B 2451, Tt
Yl gk ik S ELISAPU A i ¥ B 1] . 456
Il R O, PCRIZ A REINZS S 551G PRI — B

SR FHBCRT G R 7 Kz 56 % 3 7 2 2 P e oK B
R 5 2 R BAME R LUK, 26 A G2 X (= 2334,
P<0.01); P L. BLYLIR R Bk s FIELISAT: LA,
x’=17.05, P<0.01; Ml gL i F B A6 2 FIPCRIEAA L,
x’=9.38, P<0.05; ELISAVE HIPCRIZ% H AL, x*=12.50,
P<0.01; Z 5 G2

K FH Kappa ke 56 Xof 375 4H £ P BT A B ARG 12k
GER— B T30 . PCRITVE SR Fr Ak e
5, Kappaftih0.216, —EH1#55; PCRJ 14 SELISALL
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(bp)
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(bp)
2000

750
500

250
100

(bp)
2000

750
500

250
100

B 2 4395 & BPCRE KA RERELE
Fig 2 Limitation detecting mass concentrations of 4 pairs of primers for PCR

A: Eh-f/Eh-r; B: Eh-239F/Eh-88R; C: Eh-60f/Eh-60r; D: Eh-31f/Eh-31r; 1-

10: DNA templates with different mass concentrations(1: 5 ng/uL, 2: 500 pg/uL,
3:50 pg/uL, 4: 5 pg/uL, 5: 500 fg/uL, 6: 250 fg/uL, 7: 50 fg/uL, 8: 5 fg/uL, 9: 1
fg/uL, 10: 0.5 fg/pL) ; C1-C4: Blank control of primer; M: DNA marker DL2000

HbE:, Kappaftih—0.134, — 51k
3 g

VL ZN A R T R PR L5 SRS i e L B i
A A B 1, R AL AR I R P T AR U P HES 2
T AR TR, AL E AR e Py Bk
LS ¥ 2H LA R L AR, AR T S A ), 20 TC 80
P, EUER e R AT BRIE TR 41N BR B AR
20154FE7E H SR ARE D TR A An R AR B 2225 A=t B

PRI EE BoR, BrisdEE R AR XL BTKR e
TR 52,23 %, 1RS48 B L 2 40.004%, U8 I
FRA0.05%" 2, A [ i X YL RAFAE IR 22 57
PCRJF AR B | ¢ 5 B v, 8 v ASE DB A7
— BB S N BRI i N BOR L, AR R TR
K, FIHPCRIEEAG AR AS v (1) 9 20 2L BT oK 2 2 28 i
SRy PR S 56 28 1) RGN 350 B, (R T R 250 6
X VA A L B L ARSI AT SR 5 B AR B R B B, 5
FAR YR BI IR HIRE . ARSI @ FPCRIT %
o, SRS | Red B R RE R B o iF—
AN A%t 5| W) R T HE#R, HH Eh-60£/Eh-60r Al
Eh-239F/Eh-88R 7 (& 5 w1, F AR AER I A DN AR
JF B M5 fg/uL, Eh-f/Eh-rHIEh-31f/Eh-31r7E 31
PCRJT A RUE RN, 7E3FP L H L,
ELISAHUJFAG I 7 1 BH P 36 fe ey, LR PCRIE, gy
TR R BRI AR, SRR Jr ik A MR i 22 3 et

5BIPCRIAVEREAS H, A5 2B BEAS 4 30 RGN 7 ik (1)
SEIRI5 0 BRI, B2 BIREAR (I RIS W S R L 4L ]
K LR 5 2 AR WL U A vk 5 R S B i
ELISAZE SFBH M, 38 3k 191 B [y, 36 2 (9 A AR 14k DR 9%
R #1954 2 N BT oK ELER Y s 5 1 PCR PR
AR R YL T4 F BRAG I A ELIS A S, L2574 B, i 1 1441
FEA (R 1Ife 2 W < 335375 20 8 PN B >k EEL g, /R e
TR BERTE MELISATEINKS TIZEEAS . 25 LA, At
FEN KX SHIPCRIAMAEA I 5 R B S K2 WiV 7 .

LGSR R By AG H 2 R AN PCR A ELISAT: )
R BAYE, G R Wt AW &, X —s5E, LR B
ik AR S BE N, {H ) — T, MRYEELISA . PCRIY
S5 RLL B RGORE B, LI RSk th B T Uk,
PR H R RAR . PR LUy BBk B R
KD 53 B 2 30 A AR R I R, AR TR DL A H
AR, SCHERGERHIRIE 1Y BHPE ZE M 10% 511 80% LA
OREEN AR SR HRIIG DR A A i R R i
AR, FEE AT B H R R T TRIAR IR, (A2 IR
BRI T LS R

ELISAR: FHPER21BIRE A, 4451 i 45 5 5 PCRAH
— 3, 170 5 PCREG A . X 17615 61 A 65 A1
Bt R, A TERE IS TIL SR, (3 SRR LS Bk
ELRYL I WT . ) FH T P BT R B R S 5 [t
X 17T PHAERE A A ARG, 285 5 Sk s e 245 Ay ek
AT TSR B I OGN P T o S (R RO N B N e e e U
ELIS ARG & s Sk o A R — 2 5%, g
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PEAE I A5 PCRIZAS I A FFE AR5 20 23 P9 B oK )2 9 383

584 DX 2H 4 P K B R BT e A oK B, e
(R PR AG Hh 238 AT BB 2 .

A58 R H Y ELISA R & A TECHLABS 2/
AN K M ELISAUR &, & B AT % Ly iy
()R, (A IS M RE A — 4. STARKAE™
W T A5 R B E. HISTOLYTICA 11 kit Al
Entamoeba CELISA PATH kit(Cellabs, Brookvale,
Australia) 55T R0 G ORI MERE, 5 PCRT 1%
AL, Entamoeba CELISA PATH kitf) 7 U3E s S Br
A3 91°428%F1100%, 1 E.HISTOLYTICA 11 kit A 3o 1
REDWANERAL, 18451 BHPEREAS, 1230 S sl 4 ARG
A H B 34570 B PR A A 8 SR SIZ Ay el B 0 Py TR £
FG PR BAT oK B i Sl SO PE S AL N BTk L 4R
ELIS A I35 & 5 2L E B0 M N FDK AR S X
JNE, X SGIRATH LIS A5 BN AL, 1T GONINAE
FIMIRELMANAE A 5% ) 2 B 123240500 5 7 o Iz
]t [X 8 A AT P 2 40 PN Bk LR R ) R A
FVR: S B 00 )35 %) 89% ~ 93% H195% ~ 100% ., 1H
GONINFIMIRELMAN S5 (¥ BIF5E 5 76 1 21 4L B oK (2
e AT DA T, MFRATEI ARG R ANy, X
YL R R [R] ] BE 2 5 R ) S RSCR Z A A 25
5o HMRIRIGAT H DX A L2 P BDK B ik ] BEAFAE
BRI R], SBCHFIR PR A 25 57, AT He
S EOH RN G A R X ARG R — B 22 5

A GT HEST P CRAG I 7 vk 2 LAV 2H 4L N BRDK
SSU rRNAJERIfEN H i Bt . SSU rRNAKEK 2 5 45
T A1 2 PN B K L AZOH /N, e — B v B RS 1Y
FATBR T3], 767 20 20 P )oK B4R 3t 57 A oK B 22
(B FAAE A R W Tt A% 22 5, B 2248 DLV, L eps DT
AIDNA B 5 WA I, J2 DX 9 2 Y — > E 240
SR, Bl 1z o FH T R AR B D R A St
FEARBFFEEFESSU rRNAKEH F Bei 7 PCR T T
i RS AEAE AP 2H 2 A BT K EL ARSI g D A

AHIFFE T, PCREGIN J7 75 1) 5 IRDN AR AR T 1k
JE240.5 fg/uL, M5 BA B m i R, ST
PRI A AN B B B 24 B RE AR [ A gt A /D sl 28
AT (RG] R 2H 2L P BT B ) 4 A T s B
B ATAI o [R] BsAI]AH R b A R &, R LA R
1 B A AR v A 3 2 4 PN BT oK B 98 R A
DNA. PCRJ5 % AJ [F] B Xt AL A A HEA TR, £ 15
DA% 3, I/ B A DR AR S R e . AR TFSE
T U FHPCRAY 777 % 38 ] 74 i 1 DX DRSS (A A
() L 2 PN BT K 8 SR A T I A A, BEPE2640.90%, LT
YU TE 55 AR FH BRI e BEAG12:0.109% 1Y B M e, 7f

AE IR SR AT AR A Ay e 5T 5 e 4 £, T i
RS M R TR A TR A R A, VB OREA R A
— & MY PE PR AT, [R) It 55 PCRAG TN 5 A B 14 1y R
BPEA G, BEkaik . s U5 5 MIPCRIL 3G I 7
LA LB LG TR P BRI A 1A B, AR, J2
I R T2 fR P 2L AP TR A I 5 v, (HL R B0
%, X RLE N A 2R ZOR, AT 2 R, HIJCHE X
3 L AT oK L AR S8 A BRTOK L2, AT R A
AR 1 ELIS AL AN BT IR (5, 45 R 200, A6
TN BJCH £ & Bk 25, {HU= B STk 8 Ak
MIBSEERERKE, HAR RSB AAE—E i, 77
RIZ UL, PRI SR P ] A1 A7 S ARG 1750 A D
HEYS R VA 2H 2 A R LRG3 D0 A ] SERR B I 5
—RIE . 2 BRI 75 vk 45 SR LA K 191 [m]
Jost, AT ST A PCRIE AR HE A5 FTELIS AJTT S G
¥, PCRIE /R 1 A AOUERGPE, I ] X FEMEREA IR
ZHL 2 P oK EEL R S b A BT OK L2 AT X 08, {H ik — 28
TS T PARASE I A 7 2 B A% B A R AS I PR S 5
PEATHE— A

25 LA, ARBFFEE L T 0 B A I 4 U i
KEA A PCRIT %, HATBE S | W R AT
BT SCHIRIE RS 19 . B ZEAT B AR HE i
HKF, ZPCRIE MHMER L T HERE ARSI, 2
ZOTER TR RIZWHL Bt T SCo et A 22 TR
B2 T .

2 % X o
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