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Obijective: The study was designed to correlate the residual beta cell secretary capacity with the ovarian function in Iraqi

diabetic women.

Setting: Department of physiology, Medical College of Al-Mustansiriyah University in cooperation with the Iraqgi
National Diabetes Center (NDC) of Al- Mustansiriyah University in Baghdad from November 2004 till

November 2005.

Outcomes measures: Residual Beta cell function was estimated by measuring C-peptide level by radioimmunoassay
technique while ovarian function was estimated by measuring serum levels of FSH, LH, Progesterone and
Estrogen using enzymatic Link Fluorescent assay technique.

Results: Data showed that the C-peptide level in type 1 diabetic subjects was significantly lower than the control subjects
(p <0.0001).C-peptide was significantly correlated to glycemic control expressed by HbAlc while it was not
significantly correlated with fasting plasma glucose.

Also C-peptide showed no significant correlation with the, FSH, LH, progesterone, and estradiol levels in diabetic

subjects and the healthy control group.

Conclusions: The present data reflects the deleterious effect of beta cell secretary capacity dysfunction on hyperglycemia
and emphasizes that this decrease in beta cell capacity had no effect on ovarian function except for

Progesterone.
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Introduction

-peptide levels can serve as a valuable

index for insulin  secretion. Thus, low C-
peptide levels are to be expected where insulin
secretion is diminished, as in insulin-dependent
diabetics, or suppressed, as a normal response to
exogenous insulin .As insulin assay cannot be
used to distinguish endogenous from
exogenous insulin .
C-peptide measurement have been used to yield
information on the natural history of insulin
dependent diabetes, to indirectly monitor insulin
secretion in the presence of anti-insulin
antibodies, and help to settle an appropriate
course of treatment #3431,
The half-life of C-peptide in plasma has been
estimated as approximately 30 minutes compared
to approximately 5 minutes for insulin. So C-
peptide measurement is easier and more
informative. C-peptide level is a measure of B-
cell secretary capacity in basal state and after
stimulation 2!,
It has been shown that serum C-peptide
concentration in normal subjects after oral
glucose tolerance test (OGTT), gives a more
uniform response pattern than does insulin
concentration. They attributed this finding in part
to variation in insulin uptake and degradation by
the liver "],

Diabetes mellitus, both in Type 1 and Type 2
can cause various endocrine disorders by
affecting the secretion, metabolism, clearance or
bicavailability of hormones. Diabetes has many
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effects on the hypothalamo—pituitary— gonadal
axis, including impaired gonadotropin release,
which may be due to abnormal generation of
gonadotropin-releasing hormone (GnRH) pulses
in the hypothalamus !,

In girls, Type 1 DM can delay menarche &
diabetic women have anovulatory cycles, with
oligo — or amenorrhea. Uncontrolled insulin—
deficient diabetes can profoundly disturb
gonadotropin secretion in humans and other
species. Most diabetic women with amenorrhea or
oligomenorrhea have anovulation with low or
normal basal gonadotropin  levels despite low
estrogen levels 1%,

The age of menarche amongst women who
developed Type 1 DM before the age of 10 years
may be delayed by a year compared with non-
diabetic controls, and the overall prevalence of
menstrual disturbances (oligomenorrhea and
secondary amenorrhea) is increased 2,

Amenorrheic diabetic women have fewer
luteinizing hormone (LH) pulses and secretory
episodes than normal women, and the responses
of LH to exogenous GnRH have been reported to
be normal or decreased. It is therefore possible
that the GnRH pulse—generator is compromised,
rather than primary pituitary dysfunction being
responsible in these women 3,

Serum follicular—stimulating hormone (FSH)
levels are usually normal.
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Raised LH / FSH ratios are observed, with a
high incidence of polycystic ovarian changes
diagnosed by ovarian ultrasound 24,

Improving glycemic control in a group of
Type 1 DM women with hypogonadotrohpic
secondary amenorrhea neither restored normal
menstruation nor improved basal or GnhRH-
stimulated LH levels %,

About 40 % of diabetic women treated with
insulin did show some change in insulin
requirements around the time of menstruation.
Patterns vary from one individual to another, the
more common being a modest increase in insulin
requirement for the first 2 days or so of
menstruation ',

About 10 % of diabetic women experience a

decrease in insulin requirements just before and
on first day of menstruation, and increase at
midcycle, and this can be difficult to manage,
particularly if their cycles irregular 81,
The aim of this study is to find any correlation
between the degree of reduction in beta cell
secretary capacity and the hormonal levels of both
the ovaries and pituitary hormones in Type 1 Iraqi
diabetic women at the reproductive age.

Subjects & methods
Sixty types 1 Iragi diabetic woman with a
mean age of 30.38 + 6.2 years were enrolled in

this study in comparison to 60 healthy women of
matched age (30.47%6.5 years) and with normal
oral glucose tolerance test as a control group. The
duration of diabetes was 10.66+ 4.27 years.

All women were tested for FSH and estradiol
at midcycle while LH and progesterone were
tested at 21st day of the menstrual cycle using the
enzyme link fluorescent assay technique (ELISA).

Glycemic control was assessed using fasting
plasma glucose and glycated hemoglobin as
indicators. The residual beta cell secretary
capacity was estimated by using the
radioimmunoassay technique (RIA) for C-
peptide measurements.

All diabetic women were attending the
National Diabetic Center and all were with
normal renal and hepatic function, the
gynecological and ultrasonic examinations were
performed by specialists.

Results

Sixty healthy women represent the control
group. All the studied parameters are shown in
table 1. The values are expressed as mean + S.D
with the range of each parameter is shown also.

There was no significant correlation between
C-peptide and all other parameters in the control
group as shown in table 2.

Table 1: The tested parameters of the control group (anthropometric and hormonal levels).

Tested Mearl +SD Range
Parameters n =60
Age (years) 30.47 £ 6.58 16 - 42
B M I kg/m? 26.06 + 2.55 20.14-29.5
FP G mg/dl 88.03+6.34 74 - 105
HbAL. % 4.87+0.34 4.2-56
Menarche (ys.) 13.03+1.25 11-15
C-peptide  (pm/L) 686.8 £ 225.9 380 — 1148
FSH miu/ml 5.15+2.19 18-111
LH miu/ml 11.8+8.1 3.2-298
E211  pg/ml 164.4 + 59.4 84.6 — 350
Progesterone ng/mil 124+3.6 3.6-20.8

345 Iragi J. Comm. Med. Oct. 2008 Vol-21 (4)




Pancreatic Beta-Cell Function & the Ovarian Function in a sample of Diabetic Women

G A Al-Sharefi & A K Yehia

Table 2: The correlation between C-peptide and all parameters in the control group.

Control n =60
Tested C-peptide pm/L
parameters
r —value P —value

Age (ys.) -0.27 0.14
Menarche (ys.) -0.25 0.28
FPG mg/dl 0.04 0.83
HbA:. % -0.28 0.12
FSH mIU/ml 0.04 0.82
LH miU/mi -0.18 0.34
E211 pg/ml -031 0.09
PRG ng/ml -0.04 0.8
BMI1 kg/m? -0.01 0.95

Type 1 D.M. subjects

Table 3 showed that there was no difference
between this group and the control group
concerning age and BMI.

The FPG 192.7 + 87 mg/dl and HbA . (8.83
+ 2%) in this group were significantly higher than
the control group (FPG: 88.03 £ 6.34 mg/dl and
HbA.: 4.87 + 0.34%) (P-value < 0.0001). Also,
the mean age at menarche was statistically higher
in type 1 diabetic women compared with non
diabetic women (14.06 + 1.42 ys., 13.03 + 1.25
ys.) respectively (P —value < 0.002).

Table 4 showed the C-peptide and hormonal
assay levels of FSH, LH, E21l and Progesterone
measured in the control subjects and type 1
diabetic woman.

The C-peptide was significantly lower in type
1 D.M. (103.5 £ 123.3 pm/L) than in the healthy
women (686.8 £ 225.9 pm/L) (P—value < 0.0001).

Also Progesterone level was significantly
lower in type 1 D.M. women (7.73 + 6.04 ng/ml)
than the control subjects (12.4 + 3.6 ng/ml) (P -
value < 0.0001).

FSH, LH, and E2Il showed no significant
difference between diabetic and the healthy
women, (Table 4).

Table 5 showed that there was no significant
correlation between C-peptide and all parameters
in type 1 D.M. subjects except for HbA . (P —
value < 0.0001).

Table 3: The tested parameters for type 1 D.M. patients compared with control subjects.

Tested (i]oztgg ! 'Ir;y:p %C;L P —value
parameters Mean + S.D Mean £ S.D

Age (ys.) 30.47 £ 6.58 30.31+6.92 0.922

BM I kg/m? 26.06 +2.55 25.02 +3.15 0.129

FPG mg/dl 88.03 + 6.34 192.76 + 87 0.0001"
HbA . % 4.87+0.34 8.83+2 0.0001"
Menarche (ys.) 13.03+1.25 14.06 + 1.42 0.002"

“P—value < 0.05
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Table 4: The tested hormonal parameters and C-peptide levels for type 1 D.M. patients compared
with control subjects.

Tested C;ogtgg ! 'rl1'y:p feSOI P — value
parameters Mean = S.D Mean = S.D
C-peptide  (pm/L) 686.8 £ 225.9 103.5+£123.3 0.0001"
FSH miu/ml 5.15+2.19 5.13+3.31 0.98
LH miU/mi 11.8+8.1 12.39 £9.99 0.78
E211 pg/ml 164.4 +59.43 166.37 £ 103.3 0.33
PRG ng/ml 124+3.6 7.73+6.04 0.0001"

“ P —value < 0.05

Table 5: The correlation between C-peptide and all parameters in the type 1 D.M. subjects.

Typel n=60
Tested C-peptide pm/L
parameters r —value P —value

Age (ys.) 0.12 0.38
Duration (ys.) -0.18 0.19
Menarche (ys.) -0.26 0.06
FPG mg/dl -0.09 0.52
HbAz. % -0.001 0.0001
FSH mlU/ml 0.04 0.76
LH miu/ml -0.02 086
E211 pg/mi 0.24 0.09
PRG ng/ml 0.17 0.23
BMI kg/m? -0.07 0.58
Regular mense -0.1 0.59

“ P —value < 0.05

4- Discussion
The control group
In the present

study,

no significant

correlation was found between C-peptide level
and FPG, FSH, LH, E2Il and PRG.

The basal serum C-peptide level in healthy
women was found to be 686.8 + 225.9 pmol/L
(ranging from 380 to 1148 pmol/L). This figure is
nearly compatible with the previous values
reported by another similar Iraqgi studies "8,
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No significant correlation was found
between basal C-peptide level and FPG in our
control subjects (r = 0.04, P = 0.833). These
results are in agreement with Ludvigson and
Heding ™%, but disagree with Bonser and Webb
0 who found a very weak but significant
correlation between the two parameters (r = 0.21,
P <0.001)

Type 1 D.M. group

The 60 diabetic women with duration of
D.M. equals to 10.66 + 7.24 years showed no
significant difference when compared to the
control group regarding BMI, while FPG, HbA
in this group were significantly higher than the
control group (P — value < 0.001).

The C-peptide level also was significantly
lower in type 1 D.M. than in the healthy women.
These differences were explained by Atkinson to
be attributed to cellular autoimmune destruction
of the B-cells of the pancreas leading to insulin
deficiency as the main pathophysiological cause
of diabetes in type 1. These results are identical
to those reported by Hendrikon 2 and Heding
31 Similar results were mentioned by Alsharify
study 1 who showed that C-peptide level was
significantly lower in type 1 D.M. subjects than
the control healthy group in Iragi population.

The mean age at menarche was statistically
higher in type 1 diabetic women compared with
non diabetic women (Table 3). This result is
similar to that reported by Dorman, F. 4 and
with Elsas et. al , ?® who found an about 1 —
year delay in menarche with type 1 diabetes as
well as a later menarche among those with an
earlier age at onset of D.M. 12627229 | contrast
to the findings of Schriock et al, % for non
registry cases, we noted that only cases with age
of onset < 10 years had a later menarche. Griffin
et. al, Y stated that diabetes onset before puberty
may disrupt the hypothalamic - pituitary —
gonadal axis and / or cause weight loss,
decreasing body fat important for menarche to
occur.

A relationship between body weight,
reproductive function, and gonadotropin secretion
has been recognized for many years. Typically,
women with low body weight have amenorrhea
and functional GnRH deficiency resulting in low
serum levels of LH and FSH. ¥,

The present study showed that Progesterone
level was significantly lower in type 1 D.M. than
in the healthy women (Table 4), (P — value <
0.0001). Two possible causes may explain this
low progesterone, menstrual cycle dysfunction
and irregularity. First, in those diabetic women
there may be either a decrease in hypothalamic
drive or a decrease in  count / quality of acolytes
due to an increased rate of artesian, possibly
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through effects of insulin deficiency. Secondly,
the hypothalamic — gonadotropin — releasing
hormone (GnRH) pulse generator slows and thus
decreasing luteinizing and follicle — stimulating
hormone stimulation™" and in particular, this ma
occur in women with poor glycemic control 22
and this explanation support our results which
showed low progesterone in diabetic women to be
associated with poor diabetic control. So low
Progesterone may be present with low level of C-
peptide.

The other hormones FSH, LH and E2II
showed that there were no significant difference
between type 1 diabetic patient and healthy
women. Also there was no significant correlation
found between C-peptide and all parameters
measured in type 1 diabetic woman except
between C-peptide and HbA., (P — value
0.0001). This above finding is in total agreement
with the finding reported by Grajwer who stated
that there is a positive correlation between C-
peptide levels and the metabolic control of D.M.
And this explains that the presence of residual
beta cell secretory function can facilitate a better
B35 control. B4, And also in harmony with the
finding of Sherwin and Feling, who stated that the
stability of glycemic control is dependent on the
amount of residual endogenous beta cell secretary
activity present %,

There was no similar study that measure C-
peptide level, FSH, LH, E2Il and PRG in diabetic
women and correlated them together. So this is
the first step in this long road hopping that more
light will be shed on this interesting subject in
future.

References

1-Rubenstein A.H., Gonen B., Irvine W.J., Toft
A.D., Lernmar K. A., Freedman .2., and Steiner
D.F., : Beta cell functions in diabetes mellitus.
In immunology of diabetes (edited by) W.J.
Irvine.1980.

2-Bonser A, Garcia-Webb P,: C-peptide
measurement : methods and clinical utility.
CRC. Crit. Rev. Clin. Lab. Sci.; 19: 297 -
352.1984.

3- Horwitz D, Kuzuya H, and Rubenstein AH,:
Circulating serum C-peptide. N. Engl. J. Med.;
295: 207 —9.1976.

4- Polonsky KS, Rubenstein AH, : C-peptide as a
measure of the secretion and hepatic extraction
of insulin; pit falls and limitations diabetes; 33 :
486 — 93.1984.

5-Turkington RW, Estkowski A, Link M;:
Secretion of insulin or connecting peptide; a
predictor of insulin dependence of obese
diabetics. Arch. Inter. Med.; 142: 1102 -
5.1982.

6- Beyer J, Krause U, Cordes U,: C-peptide : it's
biogenesis, structure, determination and clinical

Iragi J. Comm. Med. Oct. 2008 Vol-21 (4)



Pancreatic Beta-Cell Function & the Ovarian Function in a sample of Diabetic Women

significance. Giornate Ital. Chem. Clin., 4
suppl.; 1:9-22. 1979.

7- Heding, L.G. and Rasmussen, S.M.,: Human
C-peptide in normal and diabetic subjects.
Diabetologia; 11: 201 — 206.1975.

8- Johnc. Pickup and Gareth Williams,: Text book
of diabetes, 2" ed. in two volumes, volume 2;
64 :64.1.2.1998

9- Djursing H, Hagen C, Nyholm HC, Carstensen
L, Andersen AN, : Gonadotropin responses to
gonadotropin releasing hormone and prolactin
responses to thyrotropin releasing hormone
metaclopramide in women with amenorrhea
and insulin treated diabetes mellitus. J. Clin.
Endocinol. Metab; 38: 471 — 6.1983.

10-O' Hare JA, Eichold BH, Viganti L,:
Hypogonadotropic secondary amenorrhea in
diabetes : effect of central opiate blockade
and improved metabolic control. Am. J.
Med.; 383: 1980 — 4.1987.

11-Kiaer K, Hagen C, Sando SH, Eshoj O,:
Epidemiology of menarche and menstrual
disturbance in an unselected group of women
with insulin — dependent diabetes mellitus
compared to controls. J. Clin. Endocrinol.
Metab; 75: 524 —9.1992.

12-Adcock CJ, Perry LA, Lindsell AM, Holly
JMP, Jones J, Dunger DB,: Menstrual
irregularities are more common in
adolescents with type 1 diabetes : association
with poor glycaemic control and weight gain.
Diabetic. Med.; 11: 465 — 70. 1994.

13-South SA, Asplin CM, Carlsen EC, Booth RA,
Weltman JY, Johnson ML, Veldhuis JD,
Evans WS, Alterations in luteinizing
hormone secretory activity in women with
insulin dependent diabetes mellitus and
secondary amenorrhea. J. Clin. Endocrinol.
Metab. ; 76: 1048 — 53.1993.

14-Franks S,: Polycystic ovary syndrome. N. Eng.
J. Med.; 333: 853 — 61. 1995.

15-Steel JM,: Sexual function in diabetic women.
Pract. Diabetes, 2: 10 — 11.1985.

16-Philip D, Mayne, Formerly Zilva-Pannall,
1998: Clinical chemistry in diagnosis and
treatment, 6" ed.; 208.1998.

17- Alsharify G.A, : Pancreatic beta cell functions
in healthy subjects and diabetic patients.
Chapter 1, 1.2. page 23 (A thesis submitted to
the college of medicine and the committee of
post graduate studies of the university of AL-
Mustansiriyah / the degree of master).1989.

18-Hisham S.1.,: The relationship between the
residual beta cell function of pancreas and the
visual evoked potentials in diabetic patients
(A thesis submitted to the college of
medicine, AL-Mustansiriyah university / the
degree of master). 2004.

19-Ludvigsson J. and Heding L.G., : C-peptide in
diabetic children after stimulation with

349

G A Al-Sharefi & A K Yehia

glucagons compared with fasting C-peptide

levels in non — diabetic children. Acta.
Endocrinol. (Copenhagen); 85: 364 —
371.1977.

20-Bonser A, and Webb G,: C-peptide
measurement and its clinical usefulness; a
review, Ann. Clin. Biochem; 18: 200 —
206.1981

21- Atkinson MA, Maclaren NK,: The

pathogenesis of insulin dependent diabetes.
N. Engl. J. Med. 331: 1428 — 1436.1994.
22- Hendriksen C, Faber OK, Drejer J and Binder
C,: Prevalence of preserved beta cell
functions in insulin dependent diabetes
mellitus of long duration. Diabetologia; 13 :
615.1977.

Heding, L.G.: Specific and direct
radioimmunoassay for human proinsulin in
serum. Diabetologia B; 467 — 474.1977.
24-Janice S Dorman: A: Menopause in type 1

diabetic women is it premature--- .Diabetes,
50 (8) 1 --- 1857 — 1862.2001.
25-ELSAS, Strotmeyer, Ann  RSteenkiste,
Thomas P Foly: Menstrual cycle differences
between women with type 1 diabetes and
women without diabetes, Diabetes Care
Volume 26, Number 4, April. 2003.
26- Bergquist N: The gonadal function in female
diabetes. Acta. Endocrinol. suppl.
(Copenhagen); 19: 3 —20.1954.
Gens E, Michrelis D,: The frequency of
disturbances of somatic development in
young people with type 1 diabetes in
dependence on duration and age at onset of
the disease. Exp. Clin. Endocrinol; 95: 97 —
104.1990.
Kiaer K, Hagen C, Sando SH, Eshoj O,:
Epidemiology of menarche and menstrual
disturbance in an unselected group of women
with insulin — dependent diabetes mellitus
compared to controls. J. Clin. Endocrinol.
Metab; 75 : 524 — 9.1992.
Cawood EHH, Bancroft J, Steel JM,:
Perinatal symptoms in women with diabetes
mellitus and the relationship to diabetic
control. Diabetic. Med.; 10: 444 — 8.1993.
Schriock EA, Winter RJ, Traisman HS;:
Diabetes mellitus and its effects on
menarche. J. Adolesc. Health; 5: 101 —
104.1984.
31-Griffin ML, South SA, Yankov VI, Booth RA
dr,  Asplin CM, Veldhuis JD, Evans WS, :
Insulin-dependent diabetes mellitus and
menstrual dysfunction. Ann. Med.; 26: 331 —
340.1994.

32-Filicori  marco,:  Endocrine  basis  of
reproductive function. Proceeding of the
conference held in Tampa, Florida, on
January 20 — 22; 313 — 314.2000.

23-

27-

28-

29-

30-

Iragi J. Comm. Med. Oct. 2008 Vol-21 (4)



Pancreatic Beta-Cell Function & the Ovarian Function in a sample of Diabetic Women G A Al-Sharefi & A K Yehia

33-South SA, Asplin CM, Carlsen EC, Booth RA, mellitus and its relationship to endogenous
Weltman JY, Johnson ML, Veldhuis JD, insulin secretion as measured by C-peptide
Evans WS, : Alterations in luteinizing immunoreactivity. J. Bediatr.; 90 : 42 —
hormone secretory activity in women with 48.1977.
insulin dependent diabetes mellitus and 35- Sherwin R. and Feling P: Pathophysiology of
secondary amenorrhea. J. Clin. Endocrinol. diabetes mellitus. Med. Clin. North. Am.; 62: 695
Metab; 76: 1048 — 53.1993. —711.1978.

34-Grajwer LA, Pildes RS, Horwits DL and *Ass. Prof. of Physiology
Rubenstein AH, : Control of juvenile diabetes **Lecturer of clinical biochemistry

350 Iragi J. Comm. Med. Oct. 2008 Vol-21 (4)



