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Abstract: Objective To systematically review the developmental toxicity of traditional Chinese medicine(TCM) in vivo,and to provide a

basis for the medication safety during pregnancy. Methods The studies about the developmental toxicity of TCM on the animals were
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searched from CNKI, CBM, WanFang, VIP, PubMed, Embase, Toxent databases from the inception of the database to December 31th,
2019. The teratogenicity of TCM on maternal pregnancy outcome and fetus were systematically analyzed. Results A total of 29 studies
were included. There was no significant difference in the pregnancy rate between the TCM group and the control group| RR =0.98,95% CI
(0.92,1.06), P=0.64], while the number of live births in the TCM group was significantly less than that in the control group
[MD=-0.6,95% CI( =1.00, —0.20), P =0.02]. There was no significant difference in fetal body weight| MD = -0.01,95% CI
(-0.08,0.05), P=0.68] and fetal body length[ MD = -0.04,95% CI(=0.24,0.16), P =0.68] between the TCM group and the
control group, while the weight gain of maternal body during pregnancy in the TCM group was significantly lower than that in the
control group| MD = - 12.89,95% CI( =21.03,4.75), P =0.02]. Conclusion Currently, there is a lack of high — quality studies on

the developmental toxicity of TCM in animals. Long — term and large — scale clinical studies are needed to provide a reference for

medication guidance during pregnancy.

Key words:traditional Chinese medicine ;animal experiment ; developmental toxicity ; systematic review
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Tab.1 Basic data of included studies
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Tab.2 Bias risk assessment of included studies
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Note: (D refers to whether the generation or application of allocation sequence is sufficient;@ refers to whether the baseline of each group is the

same; @) refers to whether the concealment for allocation is sufficient; @ refers to whether the animals were randomly placed during the experiment;

() refers to whether blind method is adopted for the researcher; ® refers to whether the animals in the result evaluation have been randomly selected;

(D refers to whether blind method is adopted for the reviewer; @) refers to whether incomplete data is l'eported;@ refers to whether the research report

is irrelevant to the selective result report;d0 refers to whether there is no other bias. V' refers to yes; x refers to no;? refers to uncertain.
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Fig. 1 Bias risk assessment of included studies
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1.1.1 kR

2D &
Bo-Yi Jhou 2017 23 27 25 27  88%
Ronghua Li 2018 12 16 15 16  53%
Ronghua Li 2018 22 24 23 24 8.1%
Si 2008 26 40 21 40 74%
#2017 (1) 22 22 20 2 72%
#2019 17 20 16 20 56%
ittt 2007 19 20 20 20 72%
18 2017 21 25 22 25 7.7%
B 2017 13 18 14 18 4.9%
B 2009 14 33 12 27  46%
Subtotal (95% Cl) 245 239 66.7%
Total events 189 188
Heterogeneity: Chi* = 6.51, df = 9 (P = 0.69); I = 0%
Test for overall effect: Z = 0.19 (P = 0.85)
1.1.2 JERWAD D #
fi [H7E 2014 21 23 22 24 75%
KT+ 2014 24 27 26 27 91%
4% 2015 22 22 20 22 72%
Pl 201 12 20 14 20 49%
#2011 12 27 13 27  486%
Subtotal (95% Cl) 119 120 33.3%
Total events 91 95
Heterogeneity: Chi* = 3.30, df = 4 (P = 0.51); I = 0%
Test for overall effect: Z = 0.54 (P = 0.59)
Total (95% Cl) 364 359 100.0%
Total events 280 283

Heterogeneity: Chi? = 9.38, df = 14 (P = 0.81); = 0%
Test for overall effect: Z = 0.46 (P = 0.64)
Test for subaroup differences: Chi = 0.11. df =1 (P =0.75). 1 = 0%

2
Fig. 2
LLE BI¥En AL
1.2.1 SERBIESN DA
Bo-Yi Jhou 2017 13 32 22 137 25 25 59%
Ronghua Li 2018 78 54 12 102 28 15 14%
Ronghua Li 2018 13 24 22 144 32 23 59%
X 2018 1412 213 24 14 208 25 116%
JA# 2017 (1) 113 22 22 125 21 20 95%
MFi 2017 (2) 1 38 23 127 3 21 4.0%
5 ¥ 2010 139 19 16 135 48 16  25%
00 2017 62 25 13 73 14 12 65%
4K 2010 983 389 23 114 29 20 39%
4 2005 107 486 20 115 41 21 2.3%
£0% 2009 89 55 18 146 1.8 17 22%
g1 2017 118 32 22 127 3 21 47%
R 2008 12 1.89 15 11.93 276 15  56%
3k3r 2012 12 5 24 14 3 22 29%
Subtotal (95% CI) 276 273 69.1%
Heterogeneity: Chi* = 20.59, df = 13 (P = 0.08); I* = 37%
Test for overall effect: Z = 4.06 (P < 0.0001)
1.2.2 SERWIZAN P E
JHIRZE 2014 119 33 22 1241 187 24 6.6%
AT 2014 1096 423 24 105 258 26 4.2%
4% 2015 142 41 22 138 2 20 44%
452015 13.8 2 22 138 32 26 713%
FukHy 2012 1313 1.59 16 10.24 4 17  38%
K& 2011 1465 274 17 1512 28 17 4.7%
Subtotal (95% CI) 123 130  30.9%
Heterogeneity: Chi* = 7.98, df = 5 (P = 0.16); I* = 37%
Test for overall effect: Z = 0.81 (P = 0.42)
Total (95% CI) 399 403 100.0%

Heterogeneity: Chi* = 37.14, df = 19 (P = 0.008); I* = 49%
Test for overall effect: Z = 2,93 (P = 0.003)
Test for subarouo differences: Chi? = 8.58. df = 1 (P = 0.003). I = 88.3%
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i
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Forest plot of Meta — analysis: Comparison of conception rate between the two groups
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Fig.3 Forest plot of Meta — analysis: Comparison of live births between the two groups
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gL B AL
1.3 AERB AP &
Bo-Yi Jhou 2017 424 032 22 426 028 25 13.0%
X P 5t 2009 399 053 23 4.07 058 21 3.6%
J# 2017 (2) 36 04 23 36 03 21 9.0%
L] 2017 328 44 13 29 54 12 0.0%
4EY 2010 364 062 23 37 05 20 35%
FH¥H 2019 358 0.39 17 366 031 16 6.8%
R 2003 391 036 15 3.78 067 15  26%
87 2017 389 055 21 3.85 049 22 4.0%
85 2017 41 54 13 416 638 14 0.0%
491 2005 297 048 20 3.07 0.39 21 54%
& 2009 383 0865 17 398 035 17  32%
4§54 2017 374 022 22 364 026 21 18.7%
%K 2008 367 07 15 38 101 8 23%
Subtotal (95% Cl) 244 M 724%
Heterogeneity: Chi? = 8.54, df = 12 (P = 0.74); * = 0%
Test for overall effect: Z = 0.06 (P = 0.96)
1.3.2 JERWIA NP &
*H 7t 2014 341 049 24 375 07 26 35%
4% 2015 3.84 0.265 22 378 026 26 17.5%
K&® 2011 418 038 17 424 053 17 4.1%
i 2013 34 036 15 367 0.7 18 28%
H ¥R 2013 32 6 8 33 7 122 0.0%
Subtotal (95% CI) 86 99 27.9%
Heterogeneity: Chi* = 6.44, df = 4 (P = 0.17); I = 38%
Test for overall effect: Z = 0.69 (P = 0.49)
Total (95% Cl) 330 410 100.0%

Heterogeneity: Chi? = 15.29, df = 17 (P = 0.57); I = 0%
Test for overall effect: Z = 0.41 (P = 0.68)
Test for subarouo differences: Chi* = 0.31. df = 1 (P = 0.58). ? = 0%

Mean Difference
% Cl

Mean Difference
1V, Fixed, 95% CI
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-0.08 [-0.41, 0.25]
0.00 [-0.21,0.21]
3.80 (-0.08, 7.68]
-0.06 [-0.39, 0.27]
-0.08 [-0.32, 0.16]
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Fig. 4 Forest plot of Meta — analysis: Comparison of average fetal body weight between the two groups

& Pl M Mean Difference Mean Difference
IV, Fixed, 95% CI IV, Fixed, 95% CI

1.4.1 RESN SN &
Bo-Yi Jhou 2017 36.88 0.98 22 371 129 25 91% -0.22[-0.87,0.43) T i
Ronghua Li 2018 423 42 22 425 26 23 09% -0.20[-2.25, 1.85) T
Ronghua Li 2018 811 91 12 90 82 15 0.1% -8.90[-15.51,-2.29] —
Xf3 At 2009 332 25 23 338 19 21 23% -060[-1.91,0.71)] DRSS

A# 2017 (2) 355 13 23 3546 1.15 21 7.3% 0.04 [-0.68, 0.76] S G

ST #2010 4.08 043 16 396 044 16 42.3% 0.12[-0.18, 0.42) E ol

$E 0 2017 83.01 272 13 8043 485 12 0.4% 2.58 [-0.54, 5.70] -
#F¥ 2010 339 19 23 342 16 20 35% -0.30[-1.35,0.75) EIR] [

#7140 2019 372 32 17 377 156 16 13% -0.50[-2.19, 1.19) —

R 2003 387 13 15 381 07 16 7.0%  060[-0.14,1.34) e

T® /) 2017 968 5.1 13 986 66 14  02% -1.80[6.23, 2.63]

1184 2017 3459 1.92 21 3522 261 22 21% -0.63[-2.00,0.74) -

1491 2006 347 21 20 3 19 21 26% -0.30[-1.53,0.93) | [T

415 2009 446 34 17 454 13 17 1.3% -0.80[-2.53,0.93] T

5 2017 3532 117 22 3546 115 21 8.0% -0.14[-0.83, 0.55) N

%4 2008 375 4 15 372 28 15 0.7% 0.30[-2.11,2.71) T
Subtotal (95% Cl) 294 205 89.1% 0.0 [-0.21,0.21] L
Heterogeneity: Chi? = 17.38, df = 15 (P = 0.30); I* = 14%
Test for overall effect: Z = 0.02 (P = 0.99)
1.4.2 JERIIZN P
ARETH 2014 358 22 24 362 28 26 20% -0.40[-1.79,0.99) R 5] (R

4% 2015 3541 1.62 22 3565 1.57 26 47% -0.24[-1.15,087) ] FE

# 4% 2011 36.25 161 17 366 2.21 17 23% -0.35[-1.65, 0.95) 7] T

716 2013 348 18 15 356 24 18 1.9% -0.80[-2.23, 0.63) I

# ¥ 2013 792 59 8 794 62 12 01% -0.20[-5.59,5.19) »
Subtotal (95% ClI) 86 99 109% -0.39[-0.98,0.21)
Heterogeneity: Chi* = 0.43, df =4 (P = 0.98); I* = 0%
Test for overall effect: Z = 1.28 (P = 0.20)
Total (95% Cl) 380 394 100.0% -0.04 [-0.24, 0.16]
Heterogeneity: Chi? = 19.28, df = 20 (P = 0.50); I* = 0% % % ? 2 i

Test for overall effect: Z = 0.41 (P = 0.68)
Tact for cuharoun differancos ChiZ = 1 47 df =1 (P =N 22\ 2 =232 1%
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QU
tudy © bgroup Mean

1.5.1 SERM-ESHD IR

Jhou 2017 13546 216
J#) 2017 (2) 1004 33.96
7% 15 2010 150 28.16
AT 2010 704 39
F P 2019 115 25.08
WY 2003 149 18.36
#2005 906 44.35
449 2009 1361 37.23
#4FF 2010 115 27.87
£ 2010 117 3477
#4HF 2010 96 25.12
425 2017 1185 28.09
£ 2008 137 21865
I 2012 155 39.54
Subtotal (95% CI)

22 14024

23
16
23
17
15
20
17
16
18
15
22
15
24

263

138.1
160
92
119
149
1138
1715
96
130
130
138.1
1299
1708

19.82
29.69
33.78
19.5
29.46
31
42.72
15.79
2512
3124
31.24
2969
2081
2643

25 70%
21 62%
16 56%
20 63%
16 6.2%
15 63%
21 486%
17 61%
15 62%
16 55%
16 59%
21 65%
15 7.0%
22 61%
256 859%

Heterogeneity: Tau® = 186.94; Chi* = 41.19, df = 13 (P < 0.0001); I* = 68%

Test for overall effect: Z = 2.97 (P = 0.003)

1.5.2 SERMBNHDI K

FRA 2014 11638
%4 2015 1345
Subtotal (95% CI)

Heterogeneity: Tau® = 429,18; Chi* = 8.46, df = 1 (P = 0.004); I* = 88%
Test for overall effect: Z = 0.68 (P = 0.50)

Total (95% CI)

357
23.64

24

22
46

309

143.2
120.7

16.2
26.24

26
26
52

6.9%
7.2%
14.1%

308 100.0%

Heterogeneity: Tau® = 188.07; Chi* = 49.83, df = 15 (P < 0.0001); I = 70%

Test for overall effect: Z = 3.10 (P = 0.002)

Test for subarouo differences: Chi* = 0.03. df = 1 (P = 0.87\. 1? = 0%

Eo6 MANMERAGREZME Meta HHTHRKE

Fig. 6 Forest plot of Meta — analysis: Comparison of the weight gain during pregnancy between the two groups
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Tab.5 The skeletal deformities of animal fetus between the two
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