
• 42 • Chin J Integr Med 2009 Feb;15(1):42-46

The morbidity of endometriosis (EM) in women 
of child-bearing age is about 5%-10%, and half of the 
patients are complicated with infertility, which has a 
serious impact on the patients' quality of life(1,2). The 
mechanism of EM in causing infertility is possibly 
related to multiple factors such as the impairment 
of follicle production. Especially in patients with 
moderate/severe EM, the low quality oocyte can 
reduce the fertilization rate and fi nally lower the quality 
of the embryo(3). Chinese medical scholars have been 
studying EM thoroughly in recent years, and a defi nite 
achievement has been obtained. In this study, the 
effi cacy of Quyu Jiedu Granule (祛瘀解毒颗粒, QJG) 
in combination with in vitro fertilization and embryo 
transplantation (IVF-ET) on EM patients with infertility 
was observed and its impact on the ovum micro-
environment was studied.

METHODS

Criteria for Inclusion and Exclusion
Enrolled were women up to the diagnostic 

standard of EM(4) and infertility(5) and conforming to 
the traditional Chinese medicine (TCM) standard for 
blood-stasis with toxic stagnancy syndrome(6), aged 

from 22 to 46 years, with the semen of their male 
spouse having passed routine examination. Patients 
who were in the following conditions were excluded: (1) 
with confi rmed evident and serious organic diseases 
of the reproductive organs other than EM; (2) with 
congenital ovarian agenesia; (3) whose infertility 
was caused by hereditary factors; (4) complicated 
with severe primary diseases of the cardiovascular 
system, the liver, kidney and hematopoietic system, 
or with psychiatric disease; (5) having received 
homonotherapy in the last 3 months; (6) unable to 
take drugs according to instruction.

General Materials
Subjects were selected from the Reproductive 
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and Genetic Center of Integrative Medicine, the 
Affiliated Hospital of Shandong University of TCM, 
20 patients in total, with the diagnosis matching the 
inclusion criteria and scheduled to receive IVF-ET. 
They were randomized with a randomizing digital table 
into the treated group and the control group, 10 in 
each; 8 cases in the treated group and 7 cases in the 
control group suffer from ovarian endometriotic cyst. 
Further, 20 patients with infertility caused by oviduct 
factors and scheduled for IVF-ET were selected at 
random and set up as the non-endometriosis group. 
Patients in the treated group were 31.2±5.4 years 
old; with history of infertility for 7.1±3.1 years; on the 
3rd day of their menstrual cycle their level of follicle-
stimulating hormone (FSH) was 5.21±3.68 mIU/mL, 
luteinizing hormone (LH) was 3.15±2.79 mIU/mL and 
estradiol (E2) was 30.11±12.20 pg/mL. Those in the 
control group were 30.7±6.7 years old, with infertility 
history 6.9±4.8 years, FSH 4.97±3.02 mIU/mL, LH 
3.75±3.42 mIU/mL and E2 32.78±11.81 pg/mL. The 
non-endometriosis group consisted of women 31.9
±6.5 years old, with infertility history 4.9±3.1 years, 
FSH 4.78±2.82 mIU/mL, LH 3.15±3.02 mIU/mL 
and E2 35.78±10.32 pg/mL. The differences among 
the three groups in age, infertility history, and related 
endocrinal levels were statistically insignifi cant.

Treatment
The test drug QJG was provided by Tianjiang 

Pharmaceutical Co., Ltd., Jiangyin City, Jiangsu 
Province, batch number 0309125, composed 
of sargentgloryvine stem 15 g, rose flower 6 g, 
honeysuckle fl ower 10 g, forsythia fruit 10 g, red sage 
root 10 g, red peony root 10 g, and moutan bark 10 g, 
each package containing 71 g of extract in water 
soluble granule form.

Combined with IVF-ET, QJG was administered 
to patients in the treated group starting from the day of 
cessation of menstruation or withdrawal of bleeding, 
1 package per day, 20 successive days every month, 
swallowed with warm water.  With no Chinese drugs 
administered to patients in the control group, they 
entered directly into the IVF-ET cycle.

IVF-ET was implemented using a long-term 
plan with gonadotropin-releasing hormone activator, 
that is, intramuscular injection of Diphereline 1.875 
mg was given to patients in the luteal phase of the 
last menstrual cycle; injection of gene recombination 

follicular stimulating hormone (r-FSH) or human 
menopausal gonadotropin (HMG) was started from 
the 3rd day of this menstrual cycle; when 2 follicles 
with diameters equal to or over 1.8 cm in both sides of 
the ovary could be seen under ultrasonic examination, 
10 000 IU of human chorionic gonadotropin (HCG) 
was given by intramuscular injection; IVF was 
conducted 36 h later by vaginal puncturing to attain 
ova under ultrasonic guidance; 72 h later, 1 to 2 high 
quality ova were transplanted to the uterine cavity, 
and intramuscular injection of progesterone or HCG 

was used for luteal support.

Laboratory Examination
Serum and urinary levels of β-hCG were 

measured 14 days after embryo transplantation. 
The location and number of the pregnancy sac as 
well as its viability were ascertained 4-5 weeks after 
transplantation by ultrasonography. The presence of 
a pregnancy sac was regarded as clinical pregnancy. 
If there existed endometriosis-caused chocolate 
cysts, the cystic fl uid should be drawn out via vaginal 
puncturing under ultrasonic guidance.

The number of fol l icles was counted and 
recorded at ova attainment; the conglomerated ova 
attained was collected by separating the granular cell 
masses from the ova by a steel needle; they were 
then transferred to a PE tube by pipe, centrifuged 2 
000 r/min for 10 min, the supernate was discarded, 
and the sample was preserved under -20 ℃ for 
detection. The non-blood follicular fl uid was collected 
and centrifuged 2 000 r/min for 10 min to eliminate 
cells or other visible components, and then preserved 
under -20 ℃.

Tumor  necros is  fac tor  α  (TNF-α )  and 
interleukin 6 (IL-6) mRNA expressions in granular 
cells were quantitatively determined by RT-PCR 
with primers synthesized by Shanghai Shenggong 
Bioengineer Co., Ltd(7). These were: the primer series for 
TNF-α: forward 5'-CAGAGGGAAGAGTTCCCCAG-3', 
reverse 5'-CCTTGGTCTGGTAGGAGACG-3', length of 
amplifi ed segment 325 bp; those for IL-6: 5'-ATTGACA
AACAAATTCGGT-3', 5'-TACATTTGCCGAAGAG-3', 
and 482 bp; for β-actin: 5-GTGGGGCGCCCCAGG
CACCA-3, 5'-CTCCTTAATGTCACGCACGATTTC-3, 
and 539 bp.

The total RNA of the ovarian granular cells was 
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extracted and the RT-PCR amplified reaction was 
operated in reference to the manual instruction in the 
test kit for cytokine determination by RT-PCR.

The intensity of expression was analyzed 
us ing  1D Image Ana lys is  so f tware  th rough 
inputting the gel electrophoresis image into the 
Kodak gel  analysis system, and the re lat ive 
coefficient (RC) was calculated by the formula: 
RC=Expressive intensity of cytokine/Expressive 
intensity of β-actin.

Statistical Analysis
W i t h  S A S  8 . 1  s o f t w a r e  u s e d ,  t h e 

enumeration data was analyzed with the χ2 test 
and the measurement data was analyzed with the 

t-test.

RESULTS

Comparison of Ovulation in Different Groups
A s  s h o w n  i n  T a b l e  1 ,  t h e  d o s a g e  o f 

gonadotrophic hormone (GTH) used in EM patients 
was 33.40±9.48 ampoules for the treated group 
and 35.80±8.87 ampoules for the control group, 
all higher than that used in patients with oviduct-
induced infertility (26.67±4.46 ampoules), showing 
significant differences between them (P<0.05). 
The number of ova attained and the fertilization 
rate in the treated group were higher than those in 
the control group, with statistical signifi cance seen 
(P<0.05). The clinical pregnancy rate in the treated 
group was 30% (3/10), which was higher than that 
in the control group (10%, 1/10, P>0.05), but the 
rate showed no significant difference which may 
related to the small sample; the rate in the treated 
group was similar to that in the non-endometriosis 

group (40%, 8/20, P>0.05). 

Comparison of TNF-α and IL-6 Concentration 
in Follicular Fluid

As shown in Table 2, the concentration of 
both indexes on the ova attainment day was 
significantly lower in the treated group than in the 

Table 1. Comparison of Ovulation of EM Patients in Different Groups ( ±s)

Group Case GTH dosage (Amp) No. of ova attained Fertilization rate Pregnancy rate

Treated 10   33.40±9.48△   13.80±6.87   0.69±0.31  30% (4/10)

Control 10   35.80±8.87△    9.80±5.32 0.47±0.22 10% (2/10)

Non-endometriosis 20 26.67±4.46  15.40±6.33   0.72±0.36  40% (8/20)

　　Notes:  P<0.05, compared with the control group; △P<0.05, compared with the non-endometriosis group

Table 2. Comparison of TNF-α and IL-6 
Concentration of EM Patients in Follicular Fluid ( ±s)

Group Case TNF-α(ng/mL) IL-6 (pg/mL)

Treated 10  1.38±0.21   130.56±12.81  

Control 10   1.98±0.34△   146.83±17.65△

Non-endometriosis 20 1.23±0.23 123.17±13.25

　　Notes:  P<0.05, compared with the control group; △P<0.05, 
compared with the non-endometriosis group

Table 3. Comparison of mRNA Expression of
TNF-α and IL-6 ( ±s)

 Group Case
Relative coeffi cient of expression

TNF-αmRNA IL-6 mRNA

Treated 10  0.78±0.22   0.55±0.13  

Control 10   1.10±0.35△   0.78±0.32△

Non-endometriosis 20 0.65±0.41 0.49±0.24

Notes:  P<0.05, compared with the control group; 
△P<0.05, compared with the non-endometriosis group

control group (P<0.05), but a comparison between 
the treated group and the non-endometriosis 
group showed that the respective differences were 
insignificant (P>0.05).

Comparison of mRNA Expression of TNF-α and 
IL-6 in Ovarian Granular Cells

As shown in Table 3, comparing by the RC, the 
mRNA expressions of TNF-α and IL-6 in ovarian 
granular cells in the treated group were lower than 
those in the control group significantly (P<0.05), but 
these were insignificantly different from those in the 
non-endometriosis group (P>0.05).
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Figure 1. Expression of TNF-α mRNA           

325 bp

Notes: 1. 1kb DNA Ladder; 2. non-endometriosis group; 3. 

treated group; 4. control group; the same as in Figure 2



• 45 •Chin J Integr Med 2009 Feb;15(1):42-46

DISCUSSION

The possible mechanism of EM for inducing 
infertility is its impact on the development of follicles 
and the early stage embryo, ovulation and implantation, 
etc.; meanwhile, the quality of oocytes could directly 
influence the development of follicles to induce the 
deprivation of the embryo's quality and further lead to a 
decrease in the implantation rate. Thus, the weakened 
developing capacity of follicles and the change in the 
internal environment of the follicular fluid are the two 
main factors for EM-associated infertility(8). Follicular 
fluid provides the microenvironment for the growth of 
the ova, and the quality of its condition has a direct 
impact on the quality of ova. In the ovulation promoting 
process, in response to extrinsic gonadotrophic 
hormones, the follicular cells secrete various hormones, 
growth factors and cytokines, which directly or indirectly 
influence the activity and development potential of 
oocytes.

TNF-α is secreted by Th1 cells and consists 
of 157 residues of amino acids. It presents itself 
in tripolymer form under natural conditions, with a 
molecular weight of 45 kD. IL-6 is a glycoprotein with 
a molecular weight of 19-28 kD, which, as a multiply-
originated cytokine with complex biological functions, 
plays an important role in the tissue injury resistant 
process of the host (patient), and is closely related 
to the genesis and outcome of many diseases(9); the 
secretion or expression abnormality of IL-6 could 
lead to the occurrence of a series of diseases. It 
has been indicated by researchers that IL-6 and 
TNF-α participate in the regulation of reproductive 
processes like ovulation, implantation and embryo 
development; TNF-α could down-regulate the activity 
of aromatizing enzymes to inhibit the production of E2 
and progesterone, and further affect the development 
of follicles; it could also depress the response of the 

ovary to gonadotrophic hormone by way of inhibiting 
the synthesis of the two sex hormones in granular 
cells(10).

Although EM is not a term for any il lness 
in TCM, its basic pathogenesis has now been 
recognized in TCM as blood stasis(11). Based on the 
characteristics of EM, such as having a long course, 
importunateness, intractability, and a high recurrent 
rate, by combining Chinese reports and foreign 
ones on the cause of the disease, the authors hold 
that Collaterals damaged by blood-stasis and toxin-
stagnancy is what basically causes disorders in the 
qi-blood and yin-yang in EM patients, and that is the 
very pathological basis for EM. The disease is mostly 
caused by blood-stasis, with evil-blood stagnating 
in Chong-Ren Meridians and uterine vessels, which 
becomes toxic after a long time and induces blood 
stasis with toxic stagnation. Thus, the treatment of the 
disease should start by removing the stasis and toxic 
substances(12).

The presence of the multiple organ or non-organ 
specific antibodies in EM patients' peripheral blood 
and abdominal fl uid, and the overly high expressions 
of some cytokines, like TNF-α and IL-6 in follicular 
fluid and granular cells, are closely related to the 
development of EM, which could be recognized as 
a kind of metabolism-produced endogenous toxin 
that brings forth infertility. Therefore, the clinical 
symptoms and signs of EM could be improved and 
the pregnancy rate might be raised by using QJG, 
since it is formulated by the TCM therapeutic principle 
of removing stasis and toxic substances, and has 
functions of removing blood stasis, detoxifying, 
dredging Collaterals and relieving pain.

It was found in this study that as compared to 
patients with infertility caused by the simple oviduct 
factors, the levels of TNF-α and IL-6 in follicular 
fluid and granular cells of EM patients were higher, 
suggesting that the two factors may play some actions 
in reducing the quality of ova. Some reports indicate 
that deducing from the fact that the level of cytokines 
secreted by granular cells were raised, like IL-1β, 
IL-6, IL-8 and TNF-α, in EM patients, a cytokine-
mediated inflammatory environment might affect 
the fertilization of oocytes(13).  Human oocytes and 
cumulus cells express TNF-αand its receptor type 
Ⅱ (TNFR-Ⅱ), the increase of granular cells secreting 

1 2 3 4

Figure 2. Expression of IL-6 mRNA 
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TNF-α and IL-6 could pass wrong and bad signals to 
the oocyte(14). 

Results of the study showed that the change of 
microenvironment of ova in EM caused by the increase 
in TNF-α concentration is possibly associated with 
the occurrence of infertility, and the obvious decrease 
in TNF-α and IL-6 levels in follicular fl uid and granular 
cells after Chinese herbal drug treatment indicate that 
the Chinese prescription QJG could reduce the two 
kinds of cytokines produced by the ovary itself, and 
directly or indirectly participate in the local regulation 
of ovarian function through autocrine or/and paracrine 
mode. However, the exact mechanism remains to be 
further studied.
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