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Abstract: [ Objective] To further study the pathogenic role of different types of Chlamydia trachomatis (CT) proteins
in tubal factor infertility, evaluate the clinical detection value of Chlamydia trachomatis protein antibody in predicting tub-
al factor infertility.[ Methods] A total of 58 cases of tubal factor infertility (TFI), 41 cases of fertile controls (FC) and 18
cases of infertile controls (IFC) were included. For serum detection, first, CT-IgG ELISA kit was used to detect the ex-
pression of CT=IgG in serum of three groups of people; then, 6 kinds of Chlamydia irachomatis proteins were expressed
and purified in the early stage to establish the antibody test for these proteins, and ELISA detection method was used to de-
tect the expression of their antibodies in the serum of TFI group, FC group and IFC group, respectively; and finally, the
antibody OD value of the 6 kinds of Chlamydia trachomatis proteins in the three groups of subjects were statistically de-
scribed, and CT-IgG was used as the reference standard to draw the receiver operating characteristic curve (ROC curve)
of each CT antibody. The Youden Index determines the cutoff value for each antibody. Taking TFI as the reference class,
two disordered multiple classification logistic regression models were established with the FC and IFC groups, respective-
ly; and the reference class was used to explore the value of various antibodies and age in predicting TFI, FC and IFC of
Chlamydia trachomatis. The back—off method was used to screen the variables.[ Results] The OD value of CT376 antibody
in the TFT group was higher than that in the FC group (0.86 vs. 0.60, P=0.026). The CT376 antibody OD value in the TFI
group was higher than that in the IFC group (0.86 vs. 0.64, P=0.026). The CT443 antibody OD value in the IFC group was
higher than that in the TFI group (0.59 vs. 0.34, P=0.036) and higher than that in the FC group (0.59 »s. 0.30, P=0.02).
The multiple classification logistic regression analysis established between TFI and FC showed that CT-IgG [ P<0.001, OR
=0.084, 95%CI (0.025, 0.284) |, CT376 antibody [ P=0.068, OR=0.359, 95%CI (0.120, 1.078) ]. CT-IgG is an inde-
pendent risk factor for tubal infertility, and CT376 antibody cannot be an independent risk factor for tubal infertility. The
multiple classification logistic regression analysis established between TFI and IFC showed that among infertile patients,
CT-TgG [ P<0.05, OR=0.194, 95%CI (0.046, 0.817) ], CT376 antibody [ P<0.05, OR=0.176, 95%CI (0.038, 0.818) |
and CT381 antibody [ P<0.05, OR=0.112, 95%CI ( 0.016, 0.796) | were independent risk factors for tubal infertility.
[ Conclusion] The expression of CT376 antibody in tubal infertility patients is higher than that in fertile and infertile con-
trols, suggesting that CT—induced tubal factor infertility may be related to CT376. CT-IgG, and CT376 antibodies are
meaningful in predicting CT—induced tubal factor infertility.
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A: GST-CT110 purification result; B: GST-CT376 purification result; C: GST-CT381 purification result; D : NusA-His—3C~CT443 purification re-

sult; E: His=GST-CT557 purification result; F: GST-CT798 purification result; NR stands for non-reducing SDS-PAGE electrophoresis, R stands for
reducing SDS-PAGE electrophoresis.
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Fig.1 Six kinds of Chlamydia trachomatis protein purification results
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Table 1 Age data, CT-IgG test results, six kinds of Chlamydia trachomatis protein antibody test results

Groups
Variables P F/x'IH P
TFI(n=58) FC(n=41) IFC(n=18)

Agelyears 31.74+4.50 32.24+4.18 31.67+3.52 0.201 0.818
CT-1gG" 33(56.9) 5(12.2) 5(27.8) 21.386 <0.001
CT110% 0.40(0.21~0.67) 0.34(0.20~0.48) 0.42(0.21~0.67) 3.444 0.179
CT376” 0.86(0.61~1.24) 0.60(0.36~0.90) 0.64(0.40~0.76) 10.530 0.005
CT381% 0.65(0.42~1.00) 0.56(0.32~0.90) 0.45(0.25~0.70) 4.413 0.110
CT443” 0.34(0.22~0.60) 0.30(0.23~0.52) 0.59(0.38~0.71) 7.939 0.019
CT557% 0.49(0.34~0.70) 0.40(0.28~0.72) 0.48(0.25~0.62) 0.296 0.862
CT798% 0.40(0.26~0.63) 0.44(0.24~0.76) 0.37(0.17~0.59) 1.683 0.431

Y CT-IgG results are expressed as positive number (positive rate) ; > The result of 6 kinds of Chlamydia trachomatis protein antibodies were

expressed as the median of OD value.
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Fig. 2 ROC curve analysis for each Chlamydia trachomatis protein antibody
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Table 2 The cutoff value of the OD value of each Chlamydia trachomatis protein antibody
Antibody cutoff " Sensitivity Specificity Youden index AUC?
CT110 0.353 0.814 0.568 0.135 0.702
CT376 0.798 0.535 0.635 0.270 0.588
CT381 0.388 0.884 0.392 -0.216 0.635
CT443 0.563 0.372 0.770 -0.540 0.561
CT557 0.385 0.721 0.432 -0.135 0.563
CT798 0.122 1.000 0.122 -0.757 0.539

Yeutoff: By drawing the receiver operating characteristic curve, the cutoff corresponding to the highest Youden index is the cutoff of the posi-

tive and negative test results of the Chlamydia trachomatis protein antibody. ? AUC: Area under the receiver operating curve.
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FE TFL vs. IFC 93220 MNH AR v ZER A1 5 2 v
CT-TgG A Giit2: 3 X (£ 7, P<0.05) , OR=0.194 [95%CI=
(0.046,0.817) 1, CT-IgG PHYE % 5 A B8 & 4= TFL, 7] BEPEJ&
CT-IgG BATEH 0 5.155 4% (1/0.194) s CT3T6 BUA A Gt &
S (P<0.05) ,0R=0.176 [95%CI=(0.038,0.818) ], CT376
M BHPE 5 T R RE & A2 TFL, AT i P J2: CT376 Hiik B M 1)
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Table 3 The detection results of Chlamydia trachomatis protein antibody in each group of subjects

Antibody CT-IgG CT110 CT376 CT381 CT443 CT798 CT557
TFI
Total 58 58 58 58 58 58 58
Positive 33 36 32 46 16 56 39
FC
Total 41 41 41 41 41 41 41
Positive 5 19 14 28 8 35 23
IFC
Total 18 18 18 18 18 18 18
Positive 5 12 4 9 9 17 11

x4 PRXEEEAREESEBNQNERE ZHEM LN FTRIEER

Table 4 Detection results of chlamydia trachomatis protein antibody in each group and chi—square test results of

multi—group composition ratio [n(%)]
et Groups 5 »
ntibo X
' TFI FC IFC
CT110 Positive 36(62.1) 19(46.3) 12(66.7)
3.196 0.202
Negative 22(37.9) 22(53.7) 6(33.3)
CT376 Positive 32(55.2) 14(34.1) 4(22.2)
7.997 0.018
Negative 26(44.8) 27(65.9) 14(77.8)
CT381 Positive 46(79.3) 28(68.3) 9(50)
5.939 0.051
Negative 12(20.6) 13(31.7) 9(50)
CT443 Positive 16(27.6) 8(19.5) 9(50)
5.763 0.056
Negative 42(72.4) 33(80.5) 9(50)
CT557 Positive 39(67.2) 23(56. 1) 11(61.1)
1.286 0.526
Negative 19(32.8) 18(43.9) 7(38.9)
CT798 Positive 56(96.6) 35(85.4) 17(94)
4.370 0.113
Negative 2(3.4) 6(14.6) 1(5.5)
5.68241% (1/0.176) ; CT381 HL A A G it# & L (P<0.05) , OR 3 3t %

7 0.112[95%CI=(0.016,0.796) ], CT381 Hi A BH 1 & 56 Al fig
KA TFL, A REPE & CT381 HriRBH & 1 8.929 £5(1/0.112) .

: 3.1 ERRERRY M5 A T T3
CT10 B & 4 S 32 3 X (P<0.05) , OR=10.239 [95%Cl= WD AR IR PR 75 AR 77 7%

(1.419,73.877) ], CT110 B iR BT T T GE & A4 TFC, A gtk
S CTHOPLIRFAMEE A 10.239 4% ; CT443 BT Geit2F 2 X
(P<0.05) ,0R=4.749 [95%CI=(1.119,20.157) ], CT443 $i {&
FEMHEE TR AT RE R A IFC, RTREME: CT443BTIRRIES 1Y 4.749 %

TEARZ B A Y, CT-1gG . CT376 Hiik K CT381 ik
JERR I VEANZR S A B ST FE R 2R

TP A G U BRAR SRR SR B 22 R A AR AR IR /N T 25
%30 2 Z SR AR AR ZBEE VAL . AR B IE TR IR A
JEU A R B LA A I SEAE (L B AN 22 ) B R L B —
SE IS [R], BEI AP CT B BTH BR sl fE R RS2 A7 A, A — 3
TELE RIS , e R R AR 3l ik — e i D A A
T3 EEARHETE s PR A B T8 AG I 8 P IR A U, 135 712 W T
PABER A0 5E CT BEAE L A ME—Jr i BT LU =12 W
SRR DR A G AR T AN T CT R B2 W, (E
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Table 5 A full model of unordered multiclass logistic regression for tubal infertility
Model Variables b S Wald y* P OR OR 95%Cl
FC Constant terms 1.444 0.878 2.706 0.100
CT-1gG -2.466 0.629 15.377 <0.001 0.085 (0.025,0.291)
CT110 0.741 0.704 1.107 0.293 2.098 (0.528,8.344)
CT376 -0.966 0.583 2.743 0.098 0.380 (0.121,1.194)
CT381 0.638 0.705 0.819 0.365 1.893 (0.475,7.538)
CT443 -0.134 0.634 0.045 0.832 0.874 (0.253,3.028)
CT798 -1.314 1.000 1.728 0.189 0.269 (0.038,1.906)
CT557 -0.201 0.601 0.112 0.738 0.818 (0.252,2.659)
Age -0.396 0.556 0.507 0.477 0.673 (0.227,2.001)
IFC Constant terms -0.433 1.298 0.111 0.739
CT-TgG -1.642 0.737 4.962 0.026 0.194 (0.046,0.821)
CT110 2.295 1.080 4.517 0.034 9.925 (1.195,82.396)
CT376 -1.674 0.786 4.540 0.033 0.188 (0.040,0.875)
CT381 -1.963 1.002 3.837 0.050 0.140 (0.020,1.001)
CT443 1.575 0.753 4.372 0.037 4.830 (1.104,21.141)
CT798 -0.062 1.403 0.002 0.965 0.940 (0.06,14.721)
CT557 -0.309 0.870 0.126 0.723 0.734 (0.133,4.041)
Age 0.036 0.753 0.002 0.962 1.036 (0.237,4.538)
F6 TFISFCEIMTF L5 K logistic F 4 BT E
Table 6 Unordered multi—class logistic regression model established by TFI and FC
Model Variables b S, Wald y* P OR OR 95%CI
FC Constant terms 0.440 0.433 1.033 0.309
CT-1gG -2.476 0.622 15.866 <0.001 0.084 (0.025,0.284)
CT110 0.644 0.670 0.925 0.336 1.904 (0.513,7.075)
CT376 -1.024 0.561 3.332 0.068 0.359 (0.120,1.078)
CT381 0.166 0.620 0.072 0.789 1.181 (0.350,3.982)
CT443 -0.132 0.617 0.046 0.831 0.876 (0.261,2.938)
R7 TFISIFCEIKTRF %5 K logistic F 4 [ JF & EY
Table 7 Unordered multi—class logistic stepwise model established by TFI and IFC
Model Variables b S, Wald * P OR OR 95%CI
IFC Constant terms -0.529 0.545 0.945 0.331
CT-IgG -1.638 0.733 4.995 0.025 0.194 (0.046,0.817)
CT110 2.326 1.008 5.322 0.021 10.239 (1.419,73.877)
CT376 -1.737 0.783 4914 0.027 0.176 (0.038,0.818)
CT381 -2.188 1.000 4.788 0.029 0.112 (0.016,0.796)
CT443 1.558 0.738 4.463 0.035 4.749 (1.119,20.157)
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T MR A S R fol 2 28 5 S (MLLF ) B A 2 VD IR
JE A B I35 432 W 14 4 AR L (H MIF 45 3 (4332 B0 A2 3 00
PR 2R AR ) it LA AR S M LA T 4 R i, AN
TFAEMG R AU 5 R VIR RS A T A I Ik
it I £ RE 1 BRI 78 %5 (ELISA) BUC T MIF 36157 J8 H A
WA WSS & " AW 5E BT CT-1gG ELISA 3 & 1E N
BEAT IR A CT MR s, TA A i B9 A PEAS 2 0 L i 45 B
B4 PR AT e 2 DA BT b O, S0 VD HR A A BT A4 11
R Ay — b 1 RO T8, T AR 7 4 HE S 22
FE AR, B — 2 T R I2YT
32 TFIFCFIFCMiEH 6 i IRKIEEE LI
ERRIEER

X = AUIESE N G B 6 Fh U HR AR SRR 2 (1 AR B OD (H
AT HLEE, AT CT376 B4 OD {H K CT443 Bk OD {E 7E
S RIAAAE, P< 0.05, BJG 0ALR PTG 3 & 81, TFI
ZHCT376 HiR ODH & T FCH K IFCH , Z R A G5 &
S5 TFIZH CT443 $i & OD (EAR F IFC A, 22 5 A S it &
S BEAEAFSE R, 5 IEH AR T oM™ R AR R on A MR &
PR TR, CT376 J2: 4 UF A& PEANZR 2B 38 I3 1 S IR B 4t
B, ARSI, CT376 PUARE EE TR 4L & F FC 4L, & F
IFC#H .

ABFIE 45 FAR IR CT376 s 7] LA I 3 27 46
CT 5| iy O AN 2 1) — A FE R PR . (H CT376 B ik
T CT 2P Y T i I S i A9 2 2 el R v A 28 Ah 15 O v
AN ELARAE FIMLE i 2 — 2 R
3.3 WwWitx i EEAZEEEFGIGKRKGEN
MERNDIRKREEESE

1£ TFL 5 IFC #5719 JC T 2 432 logistic 1 28 [ 9 43 H7
L TEARZE B E T, CT-1gG . CT376 Hi 1A . CT381 Hudk B
SEULIHE R A TR A AT BEVE TR . S BB 5T 28 B 5 0k
PR RZEE AL, IR R 2R R CT-TgG HUIR 1y BE
T B R ) Rodgers” , Budrys ™ 2257 58 261, CT110
CT376.CT381.CT443 ,CT557 .CT798 %5 Vb IR A JF AR 25 (1 2
ARSI TR YRR AR SRR . ARBFSE 5 CT-1gG
PHPE 25 SR B s 0] B & AR TFT, S5 e ot — 3. ARBFo8 & 3L
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