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Enhanced Ovarian Folliclular Development by Metformin Does
Not Correlate with Pregnancy Rate: A Randomized Trial
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Abstract

%DFNJURXQG Polycystic ovary syndrome (PCOS) is a common, complex endocrine
disorder for women of productive age. A high incidence of ovulation failure in women
with PCOS is related to insulin resistance. Some studies have assessed the effects of
hyperinsulinemia and insulin resistance in relationship with insulin sensitizing agents
such as Metformin (Met). These medicines have been suggested new scope for ovulation stimulation enhancement with Clomiphene Citrate (CC) in PCOs women. The aim
of this study is to compare the effectiveness of adding Met to CC in women with PCOS.
0DWHULDOV DQG 0HWKRGV This multicenter, single-blind, randomized controlled trial
study was performed on 334 PCOS patients from 2007 to 2009. Patients were randomly
divided into two groups and ovulation induction was performed with either CC alone or
CC + Met. The treatment was continued for three cycles, then the mature follicle and
pregnancy rates were evaluated.
5HVXOWV ,QWKH&&0HWJURXSKDGDWOHDVWRQHGRPLQDQWIROOLFOHLQWKH¿UVWF\FOH
WKDWZDVVLJQL¿FDQW S DQGKDGRQHLQWKHVHFRQGF\FOH,QWKH&&JURXS
LQWKH¿UVWF\FOHVHFRQGF\FOHDQGRYXODWHGLQWKHWKLUGF\FOH7KH
pregnancy rate was 28.7% in CC + Met group and 24.6% in the CC group, with no sigQL¿FDQWGLIIHUHQFHVEHWZHHQWKHWZRJURXSV

&RQFOXVLRQ $GGLQJ0HWWR&&LVVLJQL¿FDQWIRURYXODWLRQEXWLWGRHVQRWHQKDQFHWKH
pregnancy rate (Registration Number: IRCT138904174306N1).
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Introduction
Polycystic ovarian syndrome (PCOS) is the most
common cause of infertility, affecting approximately 5%-10% of women of reproductive age
(1). It is also considered the most common cause
of persistent anovulation (2). PCOS consists of
infertility, oligomenorrhea or amenorrhea, acne,
hirsutism, and obesity (3). Ovulation occurs in
60%-80% of patients with PCOS in response to
&ORPLSKHQH&LWUDWH && ZKLFKLVWKH¿UVWRSWLRQ
to induce ovulation (4). If anovulation persists or
pregnancy does not occur, other medications may
Received: 29 Sep 2010, Accepted: 11 Oct 2011
 &RUUHVSRQGLQJ $GGUHVV 32%R[  ,QWHUQDO 0HGLFLQH
Department, Babol University of Medical Science, Babol, Iran
Email: Mehrdadkashifard@yahoo.com

be added to the regime to induce ovulation (5,
6) Insulin resistance (hyperinsulinemia) causes
the reduced production of sex hormone binding
globulin (SHBG) in the liver, the overproduction of ovarian and peripheral androgen, and an
increase in luteinizing hormone levels that manifest as anovulation in PCOS patients (7). Targeting these metabolic disorders enhances ovulaWLRQDQGIHUWLOLW\LQWKHVHZRPHQ7KHHI¿FDF\RI
treatment with insulin sensitizers, such as Metformin (Met), alone or in combination with CC
is equal or superior to that of CC alone (8, 9).

Royan Institute
International Journal of Fertility and Sterility
9RO1R$SU-XQ3DJHV

31

Basirat et al.

Theoretically, insulin sensitizer therapy such
as Met decreases hyperandrogenism and hyperinsulinemia and leads to a normal ovulatory
cycle in women with PCOS (10). Some studies have reported the beneficial effects of combined Met-CC therapy in CC-resistant PCOS
patients that significantly improved the ovulation rate, and even noted that Met-therapy significantly improved most outcome parameters
(11, 12). Other trials, however, have shown that
the addition of Met indicated ovulation rates
were observed (13, 14). Also, researchers disagreed about pregnancy rates and live births in
both arms. Some concluded that patients treated
with CC + Met were significantly less likely to
achieve pregnancy) or live birth compared with
patients treated with CC and placebo or CC
alone (1, 15); others reported it was higher (16,
17). Due to Met being significantly less expensive than gonadotropins, ovulation induction
with Met-CC can be advocated prior to the initiation of treatment with gonadotropins. Thus the
aim of this study was to evaluate the efficacy of
Met added to CC in comparison to CC alone in
improving ovulation. Pregnancy outcome was
not a primary aim of our study.

Materials and Methods
This prospective single-blind randomized
control trial was performed on 334 infertile
PCOS patients at two infertility centers affiliated with Babol University of Medical Science,
Northern Iran, between 2007 and 2009. Inclusion criteria included patients between the ages
of 18-35 years with duration of infertility less
than five years, diagnosed with PCOS, and who
were candidates for intra-uterine insemination
(IUI). The diagnosis of PCOS was based on the
Rotterdam criteria (at least two of the following
three criteria were used); chronic anovulation
and clinical or biochemical signs of hyperandrogenism, also Polycystic ovarian morphology
as shown on an ultrasound scan, the presence of
>12 follicles (with one ovary being sufficient
for diagnosis, measuring 2-9 mm in diameter),
normal values of thyroid-stimulating hormone
(TSH) and prolactin, and normal renal (creatinine levels) and liver function (SGOT, SGPT)
tests (18). Patients with histories of liver and
kidney failure, cardiovascular disease, diabetes
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(based on American Diabetic Association criteria), hyperprolactinemia, thyroid disease, endometriosis, tubal or male factor, and patients
with a background of Met side effects were excluded from the study. Patients were groups according to body mass index (BMI) as follows:
1. underweight (<18.5 kg/m2), 2. normal weight
(18.5-24.9 kg/m2), 3. overweight (25-29.9 kg/
m2  DQG  REHVH   NJP2) to determine
which BMI range responded to treatments and
achieved pregnancy.
Ovulation induction
This study was approved by the Ethics Committee of the Babol University of Medical Science. All patients were candidates for IUI and
signed informed consents before entering the
study. Patients were assessed by transvaginal
ultrasonography (TVS) on the third day of menstruation (5 MHz probe Fokuda, Japan) to rule
out ovarian cysts. Serum FSH and LH levels
were also evaluated on the third cycle day. Patients were randomly allocated into two groups
(167 in each group). Both groups were matched
for age, duration of infertility, and BMI. We
administered CC (50 mg, Iran Hormone, Tehran) in two doses/day from the third day of the
menstrual cycle for up to five days for both
groups. The study group also received 500 mg
Met (Apotex Inc., Toronto, Canada) in three
doses/day. Treatment was continued for up to
three cycles. Patients were followed with TVS
to document follicle growth and endometrial response. When they had at least one dominant
follicle (16-22 mm) human chorionic gonadotropin (HCG, Darou Pakhsh Co.) 5000 IU was
administered intramuscularly and the patients
underwent IUI 36-38 hours later. Patients were
recommended WR SHUIRUP D ȕ+&* WHVW 
days after IUI. Confirmation of pregnancy was
achieved by the presence of a Yolk sac as seen
on ultrasound. The number of mature follicles,
pregnancy rate, and percentage of patient’s who
responded in each treatment cycle (who had a
dominant follicle of 16-22 mm) were evaluated.

Results
This study included 334 PCOS patients. Clinical criteria are shown in table 1. In the present
study, the minimum number of dominant folli-
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Reproductive clinical outcomes in the study
groups are shown in table 2. All patients in the
CC + Met group that had a dominant follicle were
candidates for IUI at the end of the second cycle,
ZKLFK ZDV VLJQL¿FDQW S 7DEOH  3ULPDU\
infertility was noted in 264 (79%) patients, whereas 70 (21%) had secondary infertility. There were
182 (54.5%) patients that had signs of hirsutism
and 173 (51.8%) with irregular menstruation. In
12 (3.6%) patients the BMI was less than normal,
130 (38.9%) were normal, 140 (41.9%) had a BMI
greater than normal, and 52 (15.6%) were obese.

cles on the HCG injection day was one and the
maximum was three. The mean dominant follicles
in PCOS patients in the CC and CC + Met groups
are shown in table 1.
7DEOH&OLQLFDOFKDUDFWHULVWLFDQGKRUPRQDOSUR¿OHLQ
The Clomiphene (CC) group and Metformin-Clomiphene
citrate (Met + CC) group
&& Q 

0HW&& Q 

$JH <HDUV

25.26 ± 4.32

24.86 ± 3.78

%0, NJP 

25.42 ± 3.82

26.25 ± 4.05*

'XUDWLRQRILQIHUWLOLW\ 2.67 ± 1.33
<HDUV

2.36 ± 1.43

)6+ ,8/ 

5.6 ± 2.8

5.4 ± 2.4

/+ ,8/ 

6.6 ± 3.9

7.5 ± 4.6

1XPEHURIGRPLQDQW 1.36 ± 0.5
IROOLFOHV

7KHSUHJQDQF\UDWHLQGLIIHUHQWFODVVL¿FDWLRQVRI
BMI in PCOS patients in the study groups showed
that Met improved the rate of pregnancy in overZHLJKWDQGREHVHSDWLHQWVEXWLWZDVQRWVLJQL¿FDQW )LJ 7KHUHZDVDVLJQL¿FDQWGLIIHUHQFHEHtween the mean BMI in the CC + Met group and in
the CC group in pregnant women (p<0.05; Table
3). Meanwhile, 71 women (26.9%) with primary
infertility and 18 women (25.7%) with secondary
infertility became pregnant. There were no reports
of Met-related side effects.

1.7 ± 0.68*

S
Mean ± SD.

Table 2: Reproductive clinical outcomes in the study groups
&& Q 

0HW&& Q 

&\FOH

&\FOH

&\FOH

&\FOH

&\FOH

&\FOH

$WOHDVWRQHGRPLQDQWIROOLFOHLQHDFKF\FOH

54.5% (91)

31.7% (53)

13.8% (23)

68.3% (114)*

31.7 (53)

0*

$PLQLPXPRIGRPLQDQWIROOLFOHV 7RWDO

_

34.7% (58)

_

_

57.5% (96)* _

3UHJQDQF\LQHDFKWUHDWPHQWF\FOH

58.5% (24)

24.4% (10)

17.1% (7)

64.6% (31)

35.4% (17)* 0

3UHJQDQF\UDWH 7RWDO

24.6% (41)

_

_

28.7% (48)

_

_

S
Rate pregnancy (%)





20
CC



CC + Met

10

0
Underweight

Normal

Overweight

Obese

)LJ3UHJQDQF\UDWHLQGLIIHUHQW%0,FODVVL¿FDWLRQVLQ3&26SDWLHQWVLQWKHVWXG\JURXSV
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Table 3: Pregnant characteristics in the study groups
&& Q 

0HW&& Q 

$JH <HDU

26 ± 4.51

24.54 ± 3.78

,QIHUWLOLW\GXUDWLRQ
<HDU

2.43 ± 1.18

2.46 ± 1.54

%0, .JP

24.92 ± 3.57

26.76 ± 3.97*

Mean ± SD.
S

Statistical analysis
Statistical analysis was performed by SPSS 15.0.
We used the t-test and , chi-square test to calculate
WKHUHVXOWVSZDVFRQVLGHUHGVLJQL¿FDQW

Discussion
,Q RXU VWXG\ WKHUH ZDV D VLJQL¿FDQW GLIIHUHQFH
between patients in the CC + Met group that had
at least one mature follicle in treatment cycles and
were candidates for IUI compared to patients in
the CC group.
Our results agreed with studies which reported
VLJQL¿FDQW LPSURYHPHQWV LQ RYXODWLRQ ZLWK 0HW
therapy in CC-resistant women with PCOS (10,
19). Ben ayed concluded that ovulatory response
to CC was increased by decreasing insulin secretion with Met (20). Kazerooni et al said "as Met
seems to initiate orderly follicular growth, it may
offer a reasonable therapeutic option before or after CC treatment and before starting with laparoscopic ovarian drilling (LOD) or follicular stimulating hormone (FSH)" (21). Dasari et al. (16)
conducted a similar study and concluded that Met
increased ovulation and pregnancy rate in CC failures. In their study, the sample size consisted of
nine women who received Met for six months,
while in our study the sample size was 167 women
that were administered Met for three months. In
WKH¿UVWFRXUVHZLWK&&0HWWKHRYXODWLRQUDWH
was 68% in our study and 55% in Dasari’s study,
but total patients in his study ovulated during the
fourth cycle, while in our study, whole patients
ovulated up to the second cycle). In their study,
11% ovulated with CC100 alone while in our study
the number was 31.7%. This ratio seemed identical because of the high sample size and high ovulatory by CC alone in our control group. Siebert et
DOKRZHYHUKDGFRQÀLFWLQJUHVXOWVWKH\UHSRUWHG
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the ovulation rate achieved in women given Met +
CC was similar to those only given CC (11.12%
vs. 11.14%). In their study, group A (52 women)
received pre-treatment with Met for six weeks before adding CC and group B (55 women) received
CC alone. In both groups, CC was increased to a
maximum of 150 mg if no response was achieved
after four cycles (2). The main difference between
their study and ours was the pre-treatment of Met
6WXUURFNHWDODQG0ROOHWDOIDLOHGWR¿QGDQLQcrease in ovulation rate of combined therapy compared with CC alone. (12, 22) According to Moll,
the effects of Met on ovulation might not be suf¿FLHQWO\VWURQJHQRXJKWRLPSURYHRQWKHDOUHDG\
high ovulation rates with CC in these women (22).
As insulin resistance did not improve substantially, this theory seems reasonable. It is possible that
women who ovulate on Met monotherapy would
also ovulate on CC monotherapy, thus explaining
the absence of an added effect). Zain et al. study
has demonstrated that the addition of Met to CC
GRHVQRWVLJQL¿FDQWO\LQFUHDVHRYXODWLRQSUHJQDQcy, or live birth rate, although there was a slight
increase in the three parameters when compared to
&&+HFRQFOXGHGWKDW&&VKRXOGEHWKH¿UVWOLQH
treatment for ovulation induction in anovulatory
patients with PCOS. In their study, if there was an
absence of ovulation, the CC dose was increased
stepwise to a maximum of 200 mg. The success
rate of CC in their study was possibly due to the
enhanced dose of CC. Also in their study, if there
was evidence of ovulation but the patient did not
become pregnant, the same dosage was continued
for a maximum of six cycles, although, high and
long-term doses of CC may cause some complications (13).
,QRXUVWXG\WKHUHZDVQRVLJQL¿FDQWGLIIHUHQFH
in the rate of pregnancy (24.6% vs. 28.7%, p>0.05)
in the CC + Met group compared to the CC group.
In the Palomba et al. study the pregnancy rate was
VLJQL¿FDQWO\ KLJKHU LQ WKH 0HW JURXS WKDQ LQ WKH
CC group (15.1 vs. 7.2%) (1). Heard et al. (23),
Malkawi and Qublan showed similar results (24).
$KLJKVLJQL¿FDQWSUHJQDQF\UHVXOWKDVEHHQOLPited to a few studies (14, 25). Other studies have
reported less or equal pregnancy rate or live birth
by adding Met to CC which are compatible with
our study. (16, 17) These results may be due to the
fact that pregnancy is very complex and depends
on multiple factors. However, Basirat et al have
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reported in a study that the number of dominant
follicles do not correlate with the outcome of pregnancy (26).
Our study has shown that the mean BMI in the
CC + Met group was higher than in the CC group
in pregnant women, which seemed to improve the
pregnancy rate in overweight and obese patients.
Mol et al. have reported the same results in obese
patients (22). It seems that Met is more effective
in women who have a higher BMI. Possibly Met
assists these women to become pregnant no waiting to lose weight. It’s notable that weight loss in
PCOs women is associated with taking a lot of
time and sometimes seems to be out of patients'
tolerance. Although, Ben Ayed and colleagues
KDYH VKRZQ WKDW QR VLJQL¿FDQW GLIIHUHQFH LQ WKH
treatment effects were found for groups based on
BMI (20). Also, Ng et al. studied twenty infertile
PCOS women remained anovulatory on CC and
randomized them to receive placebo or metformin 500 mg. Clomiphene was then added for one
cycle to those women who did not ovulate after
taking placebo or metformin alone. There was no
improvement in the ovulation rate despite a sigQL¿FDQWUHGXFWLRQRIERG\PDVVLQGH[  :KLOH
Baillargeon concluded that in obese women with
PCOS, Met possibly improved the action of insulin in part by improving insulin-mediated release
(28). In the Qublan study, Met monotherapy was
effective in CC-resistant women with morbid obesity and primary infertility. In other words, there
is a superiority of the ovulation rate occurring in
PCOS women with high BMI; hence we suggested
LWVKRXOGEHFRQVLGHUHGDVWKH¿UVWOLQHWUHDWPHQWLQ
these patients (29).

not using Met as a pretreatment drug in order to
compare ovulation and pregnancy rates.
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Conclusion
7KH ¿QGLQJV RI WKH SUHVHQW VWXG\ VXJJHVW WKDW
ZKLOH RXU DSSURDFK VLJQL¿FDQWO\ LQFUHDVHV IROlicular growth in these women without a higher
pregnancy rate by adding Met, it may offer a reasonable therapeutic option when combined with
CC. Another study with larger numbers of participants should be undertaken in order to clarify the
impact of Met on pregnancy rates and to obtain
more attention before clinical recommendations.
A well-designed randomized controlled trial needs
to clarify the value of a long and short course of
Met treatment on pregnancy outcomes of PCOS
patients. However a limitation to our study was
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3DORPED63DVTXDOL52ULR)-U1HVWOHU-(&ORPLSKHQH
FLWUDWHPHWIRUPLQRUERWKDV¿UVWVWHSDSSURDFKLQWUHDWLQJDQRYXODWRU\LQIHUWLOLW\LQSDWLHQWVZLWKSRO\F\VWLFRYDU\
V\QGURPH 3&26  D V\VWHPDWLF UHYLHZ RI KHDGWRKHDG
randomized controlled studies and meta-analysis. Clin
(QGRFULQRO 2[I   
6LHEHUW7,.UXJHU7)/RPEDUG&(YDOXDWLQJWKHHTXLYDOHQFH RI FORPLSKHQH FLWUDWH ZLWK DQG ZLWKRXW PHWIRUPLQ
LQRYXODWLRQLQGXFWLRQLQ3&26SDWLHQWV-$VVLVW5HSURG
*HQHW  
+DPLOWRQ)DLUOH\'7D\ORU$$%&RIVXEIHUWLOLW\$QRYXODWLRQ%0-
1HYHX1*UDQJHU/6W0LFKHO3/DYRLH+%&RPSDULVRQ
RI FORPLSKHQH FLWUDWH PHWIRUPLQ RU WKH FRPELQDWLRQ RI
ERWKIRU¿UVWOLQHRYXODWLRQLQGXFWLRQDQGDFKLHYHPHQWRI
SUHJQDQF\LQZRPHQZLWKSRO\F\VWLFRYDU\V\QGURPH
)HUWLO6WHULO  
*DPELQHUL$ 3HOXVL & *HQJKLQL 6 0RUVHOOL/DEDWH$0
&DFFLDUL03DJRWWR8HWDO(IIHFWRIÀXWDPLGHDQGPHWformin administered alone or in combination in dieting
REHVHZRPHQZLWKSRO\F\VWLFRYDU\V\QGURPH&OLQ(QGRFULQRO 2[I   
1HVWOHU -( -DNXERZLF] '- 5HDPHU 3 *XQQ 5'$OODQ
* 2YXODWRU\ DQG PHWDEROLF HIIHFWV RI 'FKLURLQRVLWRO LQ
WKHSRO\F\VWLFRYDU\V\QGURPH1(QJO-0HG

$]]L] 5 (KUPDQQ ' /HJUR 56 Whitcomb RW, Hanley R,
Fereshetian AG,HWDO7URJOLWD]RQHLPSURYHVRYXODWLRQDQG
KLUVXWLVPLQWKHSRO\F\VWLFRYDU\V\QGURPHDPXOWLFHQWHU
GRXEOHEOLQGSODFHERFRQWUROOHGWULDO&OLQ(QGRFULQRO
0HWDE  
9DQGHUPROHQ '7 5DWWV 96 (YDQV :6 6WRYDOO ':
.DXPD 6: 1HVWOHU -( 0HWIRUPLQ LQFUHDVHV WKH RYXODWRU\ UDWH DQG SUHJQDQF\ UDWH IURP FORPLSKHQH FLWUDWH LQ
SDWLHQWVZLWKSRO\F\VWLFRYDU\V\QGURPHZKRDUHUHVLVWDQW
WRFORPLSKHQHFLWUDWHDORQH)HUWLO6WHULO  

7DQ6+DKQ6%HQVRQ6'LHW]7/DKQHU+0RHOOHU /&
HW DO 0HWIRUPLQ LPSURYHV SRO\F\VWLF RYDU\ V\QGURPH
V\PSWRPVLUUHVSHFWLYHRISUHWUHDWPHQWLQVXOLQUHVLVWDQFH
(XU-(QGRFULQRO  
/RUG -0 )OLJKW ,+ 1RUPDQ 5- 0HWIRUPLQ LQ SRO\F\VWLF
RYDU\ V\QGURPH V\VWHPDWLF UHYLHZ DQG 0HWDDQDO\VLV
%0-  
&UHDQJD$$%UDGOH\+00F&RUPLFN&:LWNRS&78VH
RI 0HWIRUPLQ LQ SRO\F\VWLF RYDU\ V\QGURPHD PHWDDQDO\VLV2EVWHW*\QHFRO  
6WXUURFN1'/DQQRQ%)D\710HWIRUPLQGRHVQRWHQKDQFH RYXODWLRQ LQGXFWLRQ LQ FORPLSKHQH UHVLVWDQW SRO\F\VWLFRYDU\V\QGURPHLQFOLQLFDOSUDFWLFH%U-&OLQ3KDUPDFRO  
=DLQ 00 -DPDOXGGLQ 5 ,EUDKLP $ 1RUPDQ 5-
&RPSDUL-VRQ RI FORPLSKHQH FLWUDWH PHWIRUPLQ RU WKH
FRPELQDWLRQ RIERWKIRUILUVWOLQHRYXODWLRQLQGXFWLRQ
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achievement of SUHJQDQF\DQGOLYHELUWKLQ$VLDQZRPHQ
ZLWKSRO\F\V-WLFRYDU\V\QGURPHDUDQGRPL]HGFRQWUROOHG
WULDO)HUWLO6WHULO  
/HJUR 56 %DUQKDUW +; 6FKODII :' &DUU %5 'LDPRQG
03&DUVRQ6$HWDO&ORPLSKHQHPHWIRUPLQRUERWKIRU
LQIHUWLOLW\LQWKHSRO\F\VWLFRYDU\V\QGURPH1(QJO-0HG
  
:LVQLHZVNL 0 3HWHUVHQ 0 ,V PHWIRUPLQ EHQH¿FLDO IRU
WKHWUHDWPHQWRILQIHUWLOLW\LQZRPHQZLWK3&26"-$$3$
  
'DVDUL33UDQDKLWD*.7KHHI¿FDF\RIPHWIRUPLQDQGFORPLSKHQH FLWUDWH FRPELQDWLRQ FRPSDUHG ZLWK FORPLSKHQH
FLWUDWHDORQHIRURYXODWLRQLQGXFWLRQLQLQIHUWLOHSDWLHQWV ZLWK
3&26J +XP5HSURG6FL  
6RKUDEYDQG)$QVDUL6%DJKHUL0(I¿FDF\RIFRPELQHG
PHWIRUPLQOHWUR]ROH LQ FRPSDULVRQ ZLWK PHWIRUPLQFORPLSKHQHFLWUDWHLQFORPLSKHQHUHVLVWDQWLQIHUWLOHZRPHQZLWK
SRO\F\VWLF RYDULDQ GLVHDVH +XP 5HSURG    

7KH5RWWHUGDP(6+5($6505HYLVHGFRQVHQVXV
RQGLDJQRVWLFFULWHULDDQGORQJWHUPKHDOWKULVNVUHODWHGWR
SRO\F\VWLFRYDU\V\QGURPH)HUWLO6WHULO  
$VKUDIL0=DIDUDQL)%DJKHVWDQL$5(IIHFWVRIPHWIRUPLQ
RQ RYXODWLRQ DQG SUHJQDQF\ UDWH LQ ZRPHQ ZLWK FORPLSKHQHUHVLVWDQWSRO\F\VWLFRYDU\V\QGURPH,QW-)HUWLO
6WHULO  
%HQ$\HG % 'DPPDN GLW 0OLN 6 %HQ$UDE +7UDEHOVVL
H, Chahtour H, Mathlouthi N, et al. Metformin effects on
FORPLIHQHLQGXFHGRYXODWLRQLQWKHSRO\F\VWLFRYDU\V\QGURPH7XQLV0HG  
.D]HURRQL7*KDIIDUSDVDQG).D]HURRQL<.D]HURRQL0
6HWRRGHK  6 6KRUWWHUP PHWIRUPLQ WUHDWPHQW IRU FORmiSKHQHFLWUDWHUHVLVWDQWZRPHQZLWKSRO\F\VWLFRYDU\V\QGURPH,QW-*\QDHFRO2EVWHW  
0ROO(%RVVX\W30.RUHYDDU-&/DPEDON&%YDQGHU
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9HHQ ) (IIHFW RI FORPLSKHQH FLWUDWH SOXV PHWIRUPLQ DQG
FORPLSKHQHFLWUDWHSOXVSODFHERRQLQGXFWLRQRIRYXODWLRQ
LQ ZRPHQ ZLWK QHZO\ GLDJQRVHG SRO\F\VWLF RYDU\ V\QGURPHUDQGRPLVHGGRXEOHEOLQGFOLQLFDOWULDO%0-
  
+HDUG0-3LHUFH$&DUVRQ6$%XVWHU-(3UHJQDQFLHV
IROORZLQJ XVH RI PHWIRUPLQ IRU RYXODWLRQ LQGXFWLRQ LQ SDWLHQWVZLWKSRO\F\VWLFRYDU\V\QGURPH)HUWLO6WHULO
  
0DONDZL +< 4XEODQ +6 7KH HIIHFW RI PHWIRUPLQ SOXV
FORPLSKHQH FLWUDWH RQ RYXODWLRQ DQG SUHJQDQF\ UDWHV LQ
FORPLSKHQHUHVLVWDQW ZRPHQ ZLWK SRO\F\VWLF RYDU\ V\QGURPH6DXGL0HG-  
%DUDQ 6 $SL 0 *RNVHGHI %3 &HWLQ $ &RPSDULVRQ RI
PHWIRUPLQ DQG FORPLSKHQH FLWUDWH WKHUDS\ IRU LQGXFWLRQ
RIRYXODWLRQLQWKHSRO\F\VWLFRYDU\V\QGURPH$UFKLYHVRI
J\QHFRORJ\ DQG REVWHWULFV $UFK *\QHFRO 2EVWHW 
  
%DVLUDW = (VPDHLO]DGHK 6 3URJQRVWLF IDFWRUV RI SUHJQDQF\LQFDVHVRILQWUDXWHULQHLQVHPLQDWLRQLQ%DERO
1RUWKHUQ,UDQ,QW-)HUWLO6WHULO  
1J(+:DW10+R3&(IIHFWVRIPHWIRUPLQRQRYXODWLRQUDWHKRUPRQDODQG0HWDEROLFSUR¿OHVLQZRPHQZLWK
FORPLSKHQHUHVLVWDQW SRO\F\VWLF RYDULHV D UDQGRPL]HG
GRXEOHEOLQGHG SODFHERFRQWUROOHG WULDO +XP 5HSURG
  
%DLOODUJHRQ-3,XRUQR0--DNXERZLF]'-$SULGRQLG]H7
+H 1  1HVWOHU -(  0HWIRUPLQ WKHUDS\ LQFUHDVHV LQVXOLQ
stimulated release of D-chiro-inositol-containing inosiWROSKRVSKRJO\FDQPHGLDWRULQZRPHQZLWKSRO\F\VWLFRYDU\
V\QGURPH-&OLQ(QGRFULQRO0HWDE  
4XEODQ+60DONDZL+<0DONDZL0HWIRUPLQLQWKHWUHDWPHQWRIFORPLSKHQHFLWUDWHUHVLVWDQWZRPHQZLWKKLJK%0,
DQGSULPDU\LQIHUWLOLW\FOLQLFDOUHVXOWVDQGUHSURGXFWLYHRXWFRPH-2EVWHW*\QDHFRO  

