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Effect of Gutai Decoction on the Abortion Rate of 
in vitro Fertilization and Embryo Transfer* 

LIU Ying (Y,J ~ )  and WU Jing-zhi (~;~-~..) 

ABSTRACT Objective= To study the effect of Chinese herbal medicine Gutai Decoction ( I~ ~]~ ~.~, GTD) on 
the abortion rate of in vitro fertilization and embryo transfer (IVF-ET). Methods= Observed were two hundred 
and forty-seven women having received IVF-ET and with 15-human chorionic gonadotropin (13-HOG) > 25 IU/L 
on the 14th day after transferring. All were treated conventionally with progesterone 2 0 - 8 0  mg per day after 
transferring and if necessary the treatment was supplemented with Progynova 2 - 4 mg per day, with the 
medication withdrawn gradually from the 9th week of pregnancy till stopped completely. Among them 131 ca- 
ses received GTD medication additionally, for 109 cases of whom the medication started from the 2nd day of 
transferring (taken as Group A) and for the other 22 cases from the 14th day after transferring (taken as 
Group B),  the other 116 cases with no additional GTD treatment given were taken as the control group, with 
the medication lasting to the 12th week. The abortion rate in them was observed. Results= The abortion rate 
in Group A, Group B and the control group was 12.84%, 13.64% and 23.28%, respectively, the difference 
between the GTD treated groups and the control group was significant ( P ~ 0 . 0 5 ) .  Conclusion= Chinese med- 
icine GTD could reduce abortion rate in women receiving IVF-ET. 
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In vitro fertilization and embryo transfer (IVF- 
ET) is a novel proconceptive technique developed in 
the last ten years or so in China, its emergence has 
brought evangel to great number of patients of infer- 
tility. Thanks to its quick effectiveness in treating 
infertility, it has been developing quickly in China. 
However, the technique of IVF-ET is not very satis- 
fying, with its defects still keeping the abortion rate 
rather high. For this reason, Chinese herbal medi- 
cine Gutai Decoction ( ~] ~ ~,~, GTD) has been used 
for fetal protection after IVF-ET, and favourable 
effect has been obtained. 

METHODS 

Clinical Materials 
All the 280 subjects observed were women who 

received IVF-ET, including fresh embryo transfer 
and frozen embryo transfer, within the period from 
August 2003 to October 2004 and got conceived suc- 
cessfully, but with the level of 13-human chorionic 
gonadotropin (13-HOG) still higher than 25 IU/L in 
the primary checking on the 14th day after transfer- 
ring. Among them, 154 women who volunteered to 
take Chinese medicine to protect fetus were alloca- 
ted into the treated group, and the other 126 cases 
were allocated into the control group. But, 23 cases 
of the treated group quit the treatment due to vari- 
ous reasons, and 10 cases in the control group 
turned to Chinese medicine group due to threatening 
abortion, and so, the number in the two groups re- 
sulted in 131 and 116 cases respectively. 

The age of women in the treated group was be- 
tween 2 2 -  43 years, among whom 51 cases were 
2 2 -  29 years old, accounting for 38.93 %, 62 cases 
were 3 0 - 3 5  years old, accounting for 47.33%, 14 
(10.68%) 3 6 - 3 9  years, and4 (3 .05%)  of 4 0 -  
43 years, with the average age in them as 31.08 _+ 
4.08 years. 

The age of women in the control group was be- 
tween 2 3 -  41 years old, among whom 44 cases 
were 2 3 - 2 9  years old, accounting for 37.93 %, 52 
cases 3 0 - 3 5  years old, accounting for 44.83%, 17 
(14.65%) 3 6 - 3 9  years, and 3 (2 .58%)  4 0 - 4 1  
years, with the average age in them as 31. 26 +- 
4.14 years. By t-test, the comparison between the 
two groups was insignificantly different in age ( P ~  
0.05).  

Treatment 
All the subjects were treated with the following 

conventional method. 2 0 -  80 mg of progesterone 
was given per day starting from the 2nd day before 
transferring, with the dose of medication reduced 
gradually from the 9th week of pregnancy till it was 
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withdrawn completely, and Progynova (product of 
Schering S.A. France) was administered appropri- 
ately according to the level of estrogen. For those in 
the treated group, along with progesterone adminis- 
tration, GTD was given additionally. The prescrip- 
tion of GTD was. asiabell root 15 g, prepared reh- 
mannia root 2 0 - 3 0  g, white peony root 30 g, Chi- 
nese Yam 30 g, dogwood fruit 15 g, teasel root 
15 g, eucommia bark 15 g, dodder seed 30 g, bar- 
bary wolfberry 15 g, white peony root 15 g, licorice 
root 6 g and mulberry mistletoe 15 g, which might 
be modified according to the patients' condition, 
such as suffering from fever or hemorrhage or not. 
Say, if a pat ient 's tongue should be red with thick 
yellow coating, 10 g of scutellaria root would be 
added, and in case of vaginal hemorrhage, ass-hide 
gelatin 10 g, charcoal of Chinese mugwort leaf 10 
g, charcoal of sanguisorbe root 20 g and charcoal of 
rehmannia root 10 g might be added into the pre- 
scription. To 109 cases of the treated group (called 
Group A) ,  the medication of GTD was started im- 
mediately after transferring and it would be contin- 
ued if the primary checking taken on the 14th day 
showed the level of ~-HCG to be over 25 IU/L. To 
the other 22 cases in the treated group (cal led 
Group B) ,  the medication was started on the 14th 
day after transferring when the level of 13-HCG in 
them was checked to be over 25 IU/L. GTD was 
medicated one dose per day through oral intake in 
two portions, which would last to the 12th week af- 
ter transferring. 

The subjects in the control group were treated 
with Western medicine alone. In case that abortion 
threatened to happen, symptomatic treatment such 
as hemostatic agent and Turinal (product of Jireda 
Pharmaceutical Factory, Hungary, 5 mg, twice dai- 
ly ) ,  vitamin E (product of Xingqun Pharmaceutical 
Co. ,  L td . ,  Guangzhou, 50 mg, three times per 
day) ,  folic acid (product of Maidihai Pharmaceuti- 
cal Co. ,  L td. ,  Beijing, 0.4 mg, once daily) would 
be applied for fetal protection. 

Items and Methods of Observation 
The blood levels of 15-HOG, estradiol (E2) and 

progesterone (P4) were measured on the 14th day 
after transferring ( i t  was on that day that primary 
checking was performed), and on the 16th day and 
in the 5th week of pregnancy, blood levels were 
checked again through chemical fluorescent method 
with automatic analyzer type IMMULITE and reagent 
provided by Depu Company, Tianjin. 

B-ultrasonography was used to see the condi- 
tion of fetus in the 5th, 9th and 12th week of preg- 

nancy, and clinical symptoms such as abdominal 
pain, vaginal hemorrhage were observed. If it was 
inevitable for abortion to take palce with fetal de- 
veloping stopped, uterine cavity clearing should be 
done according to routine management. A card for 
periodic prenatal examination was set up after the 
12th week of pregnancy. 

Standard for Efficacy Evaluation 
Subjects with no more clinical symptoms and 

sure survival of fetus and delivery of a living infant 
were judged as successful cases; and subjects with 
hormone decreased and fetal developing stopped 
according to B-ultrasonography or sure abortion 
were judged as failures. 

Statistical Analysis 
x2-test and paired t-test were used. 

RESULTS 

Comparison of Efficacy between Groups 
Among the 131 cases in the treated group, 6 

had extra-uterine pregnancy, including one case of 
both intra- and extra-uterine pregnancy, on whom 
tubal ligation and uterine apoxesis were performed; 
17 had their pregnancy aborted, mostly of early 
stage abortion, but 1 of twin abortion at the 25th 
week of pregnancy due to premature rupture of fetal 
membrane, 1 of induced labour at the 31st week due 
to disappearance of fetal heart sound, and 1 of ab- 
normal abortion due to abortion history and exist- 
ence of Y-chromosome. Living infant delivery was 
realized in 108 cases, with 127 living neonates since 
there were 19 twins. The abortion rate in the trea- 
ted group was 13 .6%,  and excepting those of ex- 
tra-uterine pregnancy, living delivery rate was 
86.4%.  

In the 116 subjects of the control group, there 
were 3 extra-uterine pregnancy, 27 abortions, most 
of which occurred at the early stage, with only one 
at the 20th week. Delivery of living infant was real- 
ized successfully in 86 pregnant women, with 20 
twins, 2 neonates of them died, thus 104 living in- 
fants were delivered. The abortion rate in the con- 
trol group was 23.89 %, excepting those of extra-u- 
terine pregnancy, living delivery rate was 76.1%.  

The difference in abortion rate between the two 
groups was statistically significant ( P < 0 . 0 5 ) .  Ex- 
cept one case of harelip in the control group, no evi- 
dent abnormality in the appearance of neonates was 
found in the two groups. 
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Comparison of Bio-chemical Pregnancy, Pri- 
mary ~-HCG and Extra-uterine Pregnancy be- 
tween Groups 

In the 109 cases of Group A of the treated 
group, 3 cases were of biological pregnancy, 4 
(3 .67%)  of primary B-HCG within 2 5 - 5 0  IU/L, 2 
(1 .83%)  of primary B-HOG within 5 0 -  100 IU/L, 
and 6 ( 5 . 0 % )  of extra-uterine pregnancy, with a- 
bortion occurring in 14 (12 .84%)  and uterine apox- 
esis conducted in 9. In the 22 cases of Group B of 
the treated group, 1 case was of biological pregnan- 
cy, 2 (9.  09%) of primary B-HOG within 2 5 -  
50 IU/L, 2 (9 .09%)  of primary B-HCG within 5 0 -  
100 IU/L, and none of extra-uterine pregnancy, with 
abortion occurring in 3 (13 .63%)  and uterine apox- 
esis conducted in 2. In the 116 cases of the control 
group, 10 cases were of biological pregnancy, 3 
(2 .59%)  of primary B-HCG within 2 5 - 5 0  IU/L, 11 
( 9 . 4 8 % )  of primary B-HOG within 5 0 -  100 IU/L, 
and 3 (2 .59%)  of extra-uterine pregnancy, with a- 
bortion occurring in 27 (23.28 % ) and uterine apox- 
esis conducted in 10. 

Respective comparisons in the cases of biologi- 
cal pregnancy, primary B-HCG between 2 5 -  100 
IU/L and extra-uterine pregnancy between the trea- 
ted group and the control group showed insignificant 
differences. Comparison in abortion rate between 
Group A and Group B showed no significant differ- 
ence. 

Comparison of the Changes of Hormones at 
Early Stage of Pregnancy between Groups 

The results were shown in Table 1. There were 
18 cases in Group A, 2 in Group B and 19 in the 

control group who were of multiple pregnancy, and 
since the hormone level in multiple pregnant women 
was surely higher than that in those with single preg- 
nancy, the level of hormones in the three groups 
was incomparable. Hence, the comparison was 
conducted by excluding the data of all the subjects 
with multiple pregnancy. Data of ~-HCG, E2 and P4 
in the three groups measured at various time points 
were listed in detail in Table 1. Among them, the 
level of B-HCG in the treated group appeared higher 
than that in the control group, but showed insignifi- 
cant difference between them ( P > 0 . 0 5 ) .  

Comparison of the Increasing of I$-HCG be- 
tween Groups 

As the level of ~-HCG would show rapid in- 
creasing in the early stage of pregnancy (nearly 
doubled in 1.7 days),  to monitor the increase of B- 
HCG in the early pregnant stage is of important clini- 
cal significance. The number of cases with B-HOG 
doubled from the 14th day to 16th day after transfer- 
ring was 119 (90 .84%)  in the treated group and 91 
(78 .45%)  in the control group, and comparison be- 
tween them showed significant difference ( P ~ 0 . 0 5  
by X2-test). 

Adverse Reaction 
Liver and kidney function tests were done on 30 

subjects in the treated group after drug medication 
stopped in order to know the adverse effect of Chi- 
nese herbal medicine, yet the results showed no ab- 
normality. All of them were safely delivered. Ex- 
cept one infant with harelip in the control group, no 
other evident defects or intellectual disturbance 
were found in all the neonates. 

Table 1. Comparison of Hormones at Various Time Points among Three Groups (~ --. s) 
Group Case Time 13-HOG (IU/L) E2 (pg/ml) P4 (IJg/L) 

A 109 14th day after transferring 484.52_+385.38 702.53_+872.32 32.19_+20.42 

16th day after transferring 1259.29_+939.31 706.19 + - 1340.77 48.26+42.45 

21th day after transferring 125406.53_+91692.30 1229.44_+951.74 52.40_+38.96 

B 22 14th day after transferring 439.10+353.86 515.94_+438.40 32.59+8.93 

16th day after transferring 1233.43+ 1138.28 660.12+_591.68 52.47+_44.51 

21th day after transferring 113682.70+_64322.89 918.24+_596.93 61.47+40.52 

116 14th day after transferring 432.15_+415.49 681.24+_553.94 30.64+_8.57 

16th day after transferring 1107.14+_ 1076.86 788.72+_637.91 63.60+_52.26 

21th day after transferring 102047.90_+64322.89 903.96_+521.60 63.46+_45.00 

Control 
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DISCUSSION 

In the view of Western medicine, the causes of 
abortion are mainly. (1) Chromosome abnormality, 
especially those that occur in the process of gameto- 
genesis or fetal developing. About 22% - 61% of 
the aborted fetus has abnormal chromosome. Chro- 
mosomal non-disjunction induced abortion is liable to 
occur in women aged over 35 years with aged ovum. 
(2) Abnormality in uterus, such as uterine deformi- 
ty, intra-uterine adhesion, hysteromyoma, uterine 
arterial abnormality and cervical incompetence. (3) 
Endocrinal factors, mainly luteal incompetence, dia- 
betes mellitus, thyroid diseases, endometriosis, 
etc. (4)  Immunological factors. (5)  Infectious fac- 
tors. (6) History of abnormal pregnancy or delivery. 
(7) Parent factors. (8) Environmental factors. (9) 
Spermatopathy, and (10) inexplicit causes ~1~ . 

Modern Chinese medicine has carried out many 
studies on the mechanism of Chinese herbal medi- 
cine in protecting fetus. For example, Zhang, et al. 
reported that Hutaiyin (,~P)~r a Chinese recipe 
consisting of scutellaria root, teasel root, white pe- 
ony root, asiabell root, e tc . ,  could significantly in- 
hibit contraction frequency and activity of uterine 
smooth muscles in vitro, showing good fetal protec- 
tive effect in rat ~2> . Pharmacological study proved 
that teasel root contains large amount of vitamin E, 
so it could be used for fetal protection without ad- 

I 
verse effect; eucommia bark has the effects of tran- 
quilizing and analgesia; Chinese angelica root shows 
a bi-directional effect, its non-volatile component 
could suppress the contraction of uterus, cause it to 
relax, and thus could benefit the fetus (3~ . 

It is known that premonitory abortion is related 
to insufficiency in zinc and manganese in the human 
body, especially zinc, which may play a key effect 
on the development of fetus. Chinese herbal drugs 
often used for fetal protection, such as white atrac- 
tylodes tuber, white peony root, Chinese angelica 
root, rehmannia root, dodder seed, teasel root, 
mulberry mistletoe, eucommia bark, epimedium 
herb, e tc . ,  all contain large amount of zinc and 
manganese, and among them Chinese angelica root, 
teasel root and epimedium herb contain vitamin E <4> . 

Moreover, Chinese herbal medicine might sig- 
nificantly increase blocking antibodies through regu- 
lating the mother's immunity to strengthen the immu- 
no-protective action of mother on fetus and suppress 
the immuno-injury of mother on fetus, so as to bring 
up successful pregnancy ~ . 

GTD is a time-honored recipe formulated by the 
famous veteran Chinese doctor LIU Yun-peng for 
treatment of habitual abortion, which has been stud- 
ied pharmacologically and clinically before and won 
the Scientific and Technical Progression Award 
grade ]]I of Hubei Province in 1995. Because TCM 
holds that the fetus is footing on Pi-Shen (?;~--'~-), 
and the condition of Pi-Shen is related closely with 
the growth and development of the fetus, so, abor- 
tion would happen once the function of Pi-Shen 
should be weakened. GTD puts stress on reinforcing 
Pi-Shen and consolidating Chong-Ren Meridians. 
Asiabell root and white atractylodes tuber in the rec- 
ipe could strengthen Pi-qi to supplement the ac- 
quired defect; prepared rehmannia root, dogwood 
fruit and barbary wolfberry could nourish blood and 
supplement essence to make up the innateness; 
dodder seed complements Shen to protect the fetus; 
white peony root converges blood, nourishes blood, 
and alleviates the spasm of uterus to cure abdominal 
pain. In total, the recipe could regulate and comple- 
ment both innateness and acquired materials to 
strenthen Pi-Shen so as to stabilize pregnancy. 
Pharmacological study also proved GTD could inhibit 
the contraction of uterine smooth muscles, antago- 
nize contraction induced by pitocin and pituitrin, and 
lead to an increasing trend of estradiol, progester- 
one and luteinizing hormone. 

GTD is gentle in character, and drugs for clear- 
ing heat, cooling blood and stopping bleeding may 
be added when fetal heat stirs blood. Clinical obser- 
vation showed that it could inhibit the contraction of 
uterus, reduce its rejection and increase its recepti- 
bi l i ty to embryo, and also supply the necessary nu- 
trients to maintain the normal increasing of I3-HCG in 
the early stage of pregnancy. 

Although result showed that the efficacy in 
Group B was equivalent to that in Group A, it could 
not be concluded that the time of GTD medication, 
early or late, is of no importance because our sam- 
ple is so small. 

Because of bed rest after IVF-ET and auxiliary 
action of progesterone, pregnant women always suf- 
fer from constipation, and increased abdominal 
pressure during effort in defecating is surely unfavor- 
able to embryo implantation. The large dosage of 
prepared rehmannia root used in GTD could soften 
stool. If stool becomes watery after GTD administe- 
ring, it could be alleviated by reducing the dosage of 
prepared rehmannia root in the prescription or by 
administering it 0 . 5 -  1 h after meal. 
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Besides, women after IVF-ET are always in a 
highly strained mental condition due to pregnancy af- 
ter long-standing infertil ity, or even suffer from in- 
somnia, adding tube fleeceflower stem and leaf into 
the recipe could effectively improve their sleep to 
quiet their emotion so as to stabilize the endocrinal 
system and benefit the growth of embryo. 

In sum, Chinese herbal medicine could win opti- 
mal efficacy in protecting fetus by multiple linkage 
adjustment and adoption of different prescriptions for 
different individuals. 

It has been found that abortion after IVF mostly 
happen at the early stage of pregnancy. Vaginal 
bleeding of small amount would happen in 30% - 
40% of the women receiving test-tube baby, with 
the amount in some individual cases even reaching 
moderate degree or somewhat more than that of 
menstruation, and blood accumulation in uterine cav- 
ity would be found in B-ultrasonic examination. 
These symptoms could be cured in most cases by 
resting in bed and active therapy. In this study, low- 
er abdominal pain appeared in a small portion of 
pregnant women, and in 2 - 3 cases it was serious 
pain at night. They were cured effectively by in- 
creasing the dosage of white peony root in GTD and 
adding Chinese angelica root when no bleeding ap- 
peared. However, about half of the gravida showed 
no clinical symptom when abortion took place or 
when fetal development was arrested. They only 
manifested tardy increase of hormone, with primary 
or previously existing fetal heart beat not seen by B- 
ultrasonic examination. 

Chromosome abnormality, an important factor 
of abortion, is especially liable to occur under artifi- 
cial intervention in persons undergoing IVF-ET. In 
addition, problematic chromosome already exists in 
part of the infertile women, and so abortion is una- 
voidable in IVF-ET in spite of the application of 
Western or Chinese medicine. In this study, Y-chro- 
mosome abnormality existed in one case of the trea- 
ted group, who had already had an abortion, and 
during this study disappearance of fetal heart beat 
happened in the 9th week after IVF-ET, although the 
transferring was successful and Chinese medical fe- 
tal protection was applied. Besides, in the treated 
group a twin case got aborted at the 20th week due 
to premature rupture of fetal membrane, and another 
case of abortion happened at the 31st week due to 
death of the fetus; in the control group, one case of 
abortion took place at the 20th week also due to the 
death of the fetus, but the cause of the abortion was 
unclear. 

It is known that patients with chronic salpingi- 
tis, pelvic inflammation, history of extra-uterine 
pregnancy and repeated abortion as well as patients 
of infertility are liable to be involved in extra-uterine 
pregnancy. These factors are also the causes of ex- 
tra-uterine pregnancy after IVF-ET. The pathogene- 
sis is unclear so far. It has been shown in a fetal 
transplantation simulating test that in 44% subjects 
the injected fluid entered, wholly or partly, the uter- 
ine tube, and the transferred embryo also followed 
the fluid into it. But most of the embryos could return 
to the uterine cavity with the assistance of proges- 
terone. In case that some pathological changes in 
fallopian tube or pelvic cavity should intervene in the 
embryo's entry into the womb, extra-uterine preg- 
nancy would occur ~6> . Study of Paltieli, et a l . ,  indi- 
cated that besides the factor of salpingitis, exces- 
sive concentration of progesterone could also raise 
the abortion rate by inducing dysfunction of fallopian 
tubal cilia to suppress the peristalsis of the tube, so 
as to make the fertilized egg unable to migrate into 
uterus ~7> . This may account for the higher rate of ex- 
tra-uterine pregnancy in the treated group in this study. 

The weakness of this study is that the principle 
of randomized grouping of the subjects is not adopt- 
ed, with the grouping done mainly depending on the 
wishes of the patients; part of the subjects withdrew 
from the study due to sharp pregnancy reaction, long 
distance they had to cover for visiting our hospital, 
or occurrence of ovarian over-stimulating syndrome. 
Someone in the control group demanded for asking 
Chinese medical treatment due to pre-symptoms of 
abortion. In addition, chromosome examination 
could not be done for all the aborted embryos owing 
to the limited conditions in our hospital, which is an- 
other defects in this study. 
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