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Abstract

The relationship between serum Mg and blood cell counts in Chinese adult diabetes or central obesity was assessed by investigating 8163 subjects
with China Health and Nutrition Survey (mean age 59-6 years, 54-9 % men). Participants were classified according to blood Mg (below 0-65 mmol/,
or 0-66-0-94 mmol/1 or above 0-95 mmol/D), type 2 diabetes (yes/no) and central obesity (yes/no). Leucocytes, erythrocytes, platelets (PLT), Hb and
glycated Hb (HbA1lc) were determined using standardised methods and conditions. HbAc1, leucocytes and PLT were significantly higher among
subjects with central obesity than without central obesity (< 0-05). A significant increase for Hb, erythrocytes, PLT, but not leucocytes, across
progressive Mg groups was observed in subjects without diabetes (P < 0-05). Hb, erythrocytes and HbAc1 were significantly higher among subjects
with higher Mg than in subjects with lower Mg with diabetes (£ < 0-05). Central obesity disturbed the positive association between PLT count and
serum Mg. Type 2 diabetes caused metabolism disorder in serum Mg, blood sugar and blood cell count. Hb, erythrocytes and PLT, but not leu-
cocytes, are positively correlated with serum Mg, but this association is somehow disturbed by type 2 diabetes or central obesity.
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Mg is one of the important ions that maintain nerve, muscle and
heart stress. Mg plays a key role in a wide range of cellular func-
tions known to affect many aspects of the endocrine system—.
Many studies showed that lower serum or urinary Mg was asso-
ciated with increased risk of ischaemic stroke®®, CHD and cardio-
vascular mortality®”. The main cause of hypomagnesaemia in
humans is usually inadequate dietary intake. Dietary Mg is mainly
absorbed by the small intestine via passive cell-side transport,
which is driven by an electrochemical gradient and solvent
drag®. Low Mg intakes raise inflammatory and CVD risks and
increasing dietary Mg intake is associated with a reduced risk
of stroke, heart failure, diabetes and all-cause mortality®-'Y,
Some studies have shown that serum Mg concentrations was neg-
atively associated with type 2 diabetes and indices of glycaemic
control and insulin resistance"®. There is also a literature view

that serum Mg concentration is positively correlated with diabetes
and glycaemic control index and insulin resistance'3-1

Blood cell count is a commonly used and widely available test
method and is also associated with type 2 diabetes or obesity
to some extent!''?. In addition, in many studies, the use of
Mg and serum Mg for disease treatment has been explored based
on the relationship between Mg and blood cells®*-?. There is
data suggesting that magnesium valproate is beneficial as an
anti-diabetic agent in type 2 diabetes mellitus and also prevents
its cardiac complications®?. Study indicates that type 2 diabetic
patients have intracellular Mg defieiency and that oral Mg
supplementation can increase the intracellular levels towards
normal. In addition, Mg supplementation markedly reduces
platelet (PLT) aggregation in response to known agonists of

PLT aggregation®. There was no significant correlation

Abbreviations: CHNS, China Health and Nutrition Survey; HbAlc, glycated Hb; PLT, platelets; WC, waist circumference.
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between serum Mg and PLT counts in maintenance haemodial-
ysis patients®®, However, studies on the relationship between
serum Mg and human blood cell counts, especially for type 2 dia-
betes and central obesity, are rare.

The aim of our study was to assess changes in the relationship
between serum Mg and blood cell count in China adults with
type 2 diabetes or central obesity. Using the Metabolic, Life-style
and Nutrition Assessment in adults survey — China Health and
Nutrition Survey (CHNS), we report that an elevated Hb, eryth-
roctye and PLT count increased across progressive Mg groups in
some subgroups.

Research design and methods
Study design

The CHNS is a large-scale, national cross-sectional survey that
was designed to investigate the health and nutritional status
among Chinese residents. Currently, data are available for 2009.
A stratified multistage cluster random process was used to
draw samples from nine provinces of China, which included
Shandong, Henan, Liaoning, Hunan, Heilongjiang, Jiangsu,
Hubei, Guangxi and Guizhou. All participants voluntarily joined
the present study with informed consent and the study was
approved by institutional review board from the University of
North Carolina at Chapel Hill and Chinese Center for Disease
Control and Prevention.

Study population

Participants included in the present study were aged 18 years or
older. Information on age, sex, region, activity level, dietary behav-
iour was collected. There were 8163 participants included in the
survey organised in 2009. This sample is varied, with variation
found in a wide range of related biochemical markers, healthy fac-
tors, nutritional and demographic measures®”. In addition, blood
counts included leucocyte count, erythrocyte count and PLT count.

The present study is a cross-sectional analysis with complete
information for the determination of type 2 diabetes, central
obesity, blood cell count and blood Mg, as described later.
Every subject underwent same examinations during this survey.

Measurements and definitions

Testing of blood cell counts was completed in local laboratories of
each site in accordance with consensus guidelines of the CHNS.
Testing of glycosylated Hb (HbA1c) and blood Mg was completed
only in the provincial laboratories, which meets all requirements
for accurate measurement and testing. The method of routine
blood testing was the 3 or 5 classification automated haematology
analyser. (Blood samples were analysed using the Sysmex XE-
2100D automated haematology analyser. For the method of the
specific machine, follow its standard operating procedure.)
Weight was measured to the nearest 0-1 kg with lightweight
clothing on a calibrated beam scale and height was measured to
the nearest 0-1 cm without shoes using a portable stadiometer.
BMI was calculated as weight in kilograms divided by the square
of height in metres. Waist circumference (WC) was measured ata
point midway between the lowest rib and the iliac crest in a

horizontal plane using non-elastic tape. Height, weight and
WC were measured by trained examiners following a standard
protocol from the WHO®. Height, weight and WC measure-
ments were made at the same location and followed the same
protocol at each study visit.

Central obesity was defined by WC >90 c¢cm for men and
>80 cm for women®®. Laboratory data were obtained within
2 months of the questionnaire visit.

Subjects were initially classified with type 2 diabetes (yes/no)
and central obesity, and then further classified according to the
blood Mg (below 0-65 mmol/l, or 0-66-0-94 mmol/l or above
0-95 mmol/D) in accordance with classification of the CHNS.

Additional information based on interviews and the physical
examination of patients at the time of the visit and data from clini-
cal records included age, sex, weight, height, BMI, dyslipidemia,
dietary factors and use of anti-diabetic drugs.

Statistical methods

Differences between Mg groups in socio-demographic and clini-
cal characteristics were evaluated by ANOVA for continuous
variables and the y? test for categorical variables. In particular,
we calculated and tested the differences in blood cell count
among the three Mg groups: in the total sample, type 2 diabetes
(yes/no) and central obesity (yes/no) subgroups.

A generalised linear model of the association between blood
cell count (leucocytes, erythrocytes, PLT) and Mg (three groups)
was built adjusting for age (continuous), sex, BMI (continuous),
WC (continuous), type 2 diabetes (yes/no), anti-diabetic drugs
treatment (yes/no), insulin injection (yes/no), blood pressure
(continuous), energy intake (continuous), fat intake (continu-
ous), protein intake (continuous), carbohydrate intake (continu-
ous), HbAlc (%), urea (continuous), uric acid (continuous), apo
A-1 (continuous), apo B (continuous), lipoprotein (continuous),
creatinine (continuous), HDL-cholesterol (continuous), LDL-
cholesterol (continuous) and insulin (continuous).

Separate adjusted models were also built for subjects with and
without type 2 diabetes. As a sensitivity analysis, we performed
more parsimonious models, excluding adjustment for some var-
iables dealing with possible collinearity among some covariates.
P < 0-05 were considered to be statistically significant.

Results

A total of 8163 subjects (with mean age of 50-9 years and 46-7 %
males) were included in this analysis. Most of them (91-7 %) were
without type 2 diabetes and 38-4 % had central obesity. The
mean clinic blood cell count (leucocytes, erythrocytes, PLT)
were 6-3 (x10%/1), 4-7 (x10%/ml) and 213-0 (x10°/]) and the mean
blood Mg was 0-94 mmol/I.

In participants with type 2 diabetes, shown in Table 1, 52:2 %
had normal Mg, 1 % had low Mg (<0-65 mmol/l) and 46.8 % had
high Mg (>0-95 mmol/D. Subjects with high Mg were character-
ised by significantly older age (P < 0-0001), higher blood pres-
sure (P<0-0001) and higher WC (in male) (P < 0-0001), but
these differences were not clinically meaningful (P> 0-05).

The presence of Mg was accompanied by a significantly
higher prevalence in various biochemical indicators (P < 0-01).
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Table 1. Sample characteristics according to magnesium status
(Mean values and standard deviations; numbers of participants and percentages)
Low Mg Normal Mg High Mg >
Total <0-65 mmol/l 0-66—0-94 mmol/l 0-95 mmol/l
(n8163) (n84,1 %) (n 4261, 468 %) (n 3818, 522 %)
Variable Mean SD Mean SD Mean SD Mean SD P
Age (years) 50-9 151 483 14.7 498 15.2 522 14.9 <0-0001
>60 years <0-0001
n 2275 18 1074 1183
% 279 214 252 31.0
Risk factors
Systolic pressure (mmHg) 1249 19.0 121.0 185 1241 192 126-0 187 <0-0001
Diastolic pressure (mmHg) 80-3 1.2 76-6 132 795 11.3 812 11.0 <0-0001
BMI (kg/m?) 234 35 233 34 232 35 236 35 <0-0001
Obesity (BMI > 30 kg/m?)
n 338 2 168 168 0-2223
% 414 2.38 3.94 4.4
Waist circumference (cm)
Men 844 10-2 82:6 83 836 10-1 852 10-3 <0-0001
Women 813 10-3 846 114 805 10-3 822 10-2 <0-0001
Central obesity <0-0001
n 3136 42 1530 1564
% 384 50-0 35.9 41.0
Diabetes 0-0069
n 680 4 326 350
% 833 4.8 77 92
Dietary factors
Energy intake (kcal/d)* 2141.3 658.7 21988 587.7 2121.7 663-6 21552 6545 0-1618
Fat intake (g/d) 754 397 827 318 753 409 753 385 0-2347
Protein intake (g/d) 65-8 22.9 65-4 264 64.7 225 67-0 232 <0-0001
Carbohydrate intake 2951 101-4 291.3 1085 293.2 102.0 297-3 100-6 0-2376
(g/d)
Analytical values
HbA1c (%) 56 09 5.3 05 56 1.0 57 08 <0-0001
Urea (mmol/) 55 16 53 1.5 53 1-5 56 1.7 <0-0001
Uric acid (mg/dl)* 308-3 106-3 268-2 831 2941 90-0 325.2 120-1 <0-0001
Apo A-1 (g/l) 1.2 04 1.0 02 12 04 11 04 <0-0001
Apo B (g/l) 0-9 03 08 02 0-9 03 09 03 <0-0001
Lipoprotein (mg/dl)* 156 22.9 131 12.8 15.8 227 154 232 0-4193
Creatinine (pmol/l) 874 225 852 132 854 17-8 897 267 <0-0001
HDL-cholesterol (mmol/l) 1.4 0-5 1-4 0-4 1.4 05 1-4 05 0-3340
LDL-cholesterol (mmol/l) 3.0 1.0 2:8 0-8 29 0-9 31 1.0 <0-0001
Insulin (plU/ml)* 14.3 22. 84 86 137 20 15.2 24.3 0-0003
Antidiabetic drugs
Oral drugs 0-4467
n 182 1 102 79
% 22 12 24 21
Insulin injection 0-3672
n 51 0 31 20
% 0-62 0.0 073 052

HbA1c, glycated Hb.

* To convert energy in kcal to kJ, multiply by 4-184. To convert uric acid in mg/dl to pmol/l, multiply by 59-48. To convert lipoprotein in mg/dl to pmol/l, multiply by 0-0357. To convert

insulin in plU/ml to pmol/l, multiply by 6-945.

These biochemical indicators include all the analytical values in
Table 1 except for lipoprotein and HDL-cholesterol values.
Table 2 shows blood cell count values in the whole
group according to the central obesity category and Mg status.
A significant increase for blood cell counts, with the exception
of leucocyte and PLT count, across progressive Mg groups (from
low Mg < 0-65 mmol/l, normal Mg 0-66-0-94 mmol/l to high
Mg > 0-95 mmol/]) in all subjects were noted (P < 0-05). In addi-
tion, when compared with the group without central obesity, the
mean increment in PLT among subjects with central obesity was
211-1 (X10%/D) in the group with Mg < 0-65 mmol/l, 216-8 (x10%/D)
in the group with Mg 0-66-0-94 mmol/1 and 217-2 (x10°/1) in the

group with Mg > 0-95 mmol/l. Unlike the whole subjects and
central obesity groups, a significant increase for PLT across
progressive Mg groups in the subjects without central obesity
group was noted (P < 0-01). HbAcl, leucocytes and PLT were
significantly higher among subjects with central obesity than
without central obesity (P < 0-05). HbAc1, leucocytes and eryth-
rocytes were significantly higher among subjects with type 2 dia-
betes than without (P < 0-05).

Hb, erythrocytes, but not PLT and leucocytes, were signifi-
cantly higher among subjects with higher Mg than in subjects
with lower Mg (P<0-05) both in central obesity (yes/no)
subgroups.
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Table 2. Blood cell count and Hb values according to central obesity and magnesium status

(Mean values and standard deviations)

Total Without central obesity With central obesity
Normal Mg Normal Mg Normal Mg
Low Mg 0-66—-0-94 High Mg Low Mg 0-66—-0-94 High Mg Low Mg 0-66—0-94 High Mg
<0-65 mmol/l mmol/l >0-95 mmol/l <0-65 mmol/l mmol/l >0-95 mmol/l <0-65 mmol/l mmol/l >0-95 mmol/l
Mean sD Mean SD Mean SD P Mean SD Mean SD Mean sD P Mean SD Mean SD Mean SD P

Hb (g/l) 1311 1644 1387 206 1440 199 <0-0001 1347 158 1390 211 1444 200 <0-0001 1276 163 1382 197 1434 199 <0-0001

Leucocytes (x10%1) 6-1 18 63 21 6-3 1.8 0-4904 6-1 15 62 21 6-3 1.9 0-1678 6-2 21 65 21 64 1.7 0-2804

Erythrocytes (x10%ml) 44 05 46 07 48 07 <0-0001 44 05 47 07 48 07 <0-0001 43 06 46 07 48 07 <0-0001

PLT (x10%1) 2023 491 2109 671 2157 695 0-0559 1936 414 2076 669 2146 6838 0-0071 2111 547 2168 672 2172 705 0-5868

HbA1c (%) 53 05 56 1-0 57 08 <0-0001 53 05 55 09 55 08 0-0022 54 05 58 11 59 09 0-0080

PLT, platelets; HbA1c, glycated Hb.
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Table 3. Blood cell count, Hb and glycated Hb (HbA1c) values according to central obesity and magnesium status in patients without type 2 diabetes and in patients with diabetes
(Mean values and standard deviations)

Total Without central obesity With central obesity
Normal Mg Normal Mg Normal Mg
Low Mg 0-66-0-94 High Mg Low Mg 0-66—-0-94 High Mg Low Mg 0-66-0-94 High Mg
<0-65 mmol/ mmol/l >0-95 mmol/l <0-65 mmol/l mmol/l >0-95 mmol/l <0-65 mmol/ mmol/l >0-95 mmol/
Mean SD Mean SD Mean SD P Mean SD Mean SD Mean SD P Mean SD Mean SD Mean SD P
Patients without diabetes
Hb (g/1) 1311 166 1386 205 1438 199 <0-0001 1352 160 1388 21-0 1442 198 <0-0001 1270 164 1382 195 1432 200 <0-0001
Leucocytes (x10%1) 61 1.8 6-2 2:0 6-3 1.8 0-6355 6-0 1.5 6-2 2.0 6-3 1.9 0-9754 6-1 21 6-4 21 6-3 1.7 0-2431
Erythrocytes (x10%ml) 4.4 05 4.6 07 4.8 07 <0-0001 4.4 05 4.6 07 4.8 07 0-0255 4.3 0-6 4.6 0-6 4.8 07 <0-0001
PLT (x10%1) 203-8 497 2107 672 2155 692 0-0412 1952 41.7 2075 665 2144 686 00154 2125 557 2171 682 2173 701 0-6794
HbA1c (%) 53 04 54 05 55 04 <0-0001 53 04 54 04 54 04 <0-0001 5.3 04 5.5 05 5.6 04 <0-0001
Patients with diabetes
Hb (g/1) 1325 104 1396 21.8 1453 202 0-0006 125-0 14 1427 224 1468 223 0-3143 1400 99 1378 213 1445 190 0-0016
Leucocytes (x10%1) 69 1.2 7-0 2:8 67 1.8 0-2870 7.0 2.0 7.0 38 6.7 1.8 0-4537 6-7 0.0 7.0 2.0 6-7 1.9 0-4355
Erythrocytes (x10%ml) 441 07 4.7 07 4.9 07 0-0016 37 0-1 4.9 07 4.9 07 0-1832 4.9 0-6 4.6 07 4.8 07 0-0021
PLT (x10%1) 1720 170 2128 661 2171 726 02766 160-5 14.8 2093 746 2183 725 04986 1835 106 2149 607 2165 728 0-3025
HbA1c (%) 54 1.5 79 22 74 1.5 0-0002 4.2 02 80 29 75 1-8 0-0173 67 02 7-8 1-8 74 1-4 0-0107
PLT, platelets.
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Table 4. Generalised linear model of the association between blood cell count, Hb and magnesium according to diabetes status*
(Mean values and 95 % confidence intervals)
Mg groups
<0-65 mmol/l 0-66—0-94 mmol/I >0-95 mmol/l
Mean 95 % Cl Mean 95 % Cl Mean 95 % ClI P
Full model
Total
Hb (g/1) 1359 131-8, 140-0 139-5 1385, 140-5 142.7 141.7, 1438 <0-0001
Leucocytes (x10%1) 6-3 59,67 6-4 62,65 63 62, 6-4 0-3764
Erythrocytes (x10%ml) 4.5 4.3,4-6 4.7 4.6, 47 4.8 47,48 <0-0001
PLT (x10%1) 197-0 181.7,212:4 206-2 2022, 210-1 2105 206-5, 2145 0-0116
Subjects without diabetes
Hb (g/1) 1366 1326, 140-6 1404 139:8, 1411 143-4 142.7, 1441 <0-0001
Leucocytes (x10%1) 6-3 5.8, 6-7 6-3 62, 6-3 62 61, 6-3 0-4987
Erythrocytes (x10%ml) 4.5 4.3,4-6 4.7 46,47 4.8 47,48 <0-0001
PLT (x10%1) 202-9 1875, 2183 209-6 207-1, 212.0 2135 2109, 216-2 0-0412
Subjects with diabetes
Hb (g/1) 140-0 1186, 1614 139-4 136-8, 142.0 145.9 1434, 1484 0-0006
Leucocytes (x10%1) 5.8 37,79 69 66, 7-1 66 64, 6-9 0-2870
Erythrocytes (x10%ml) 4.4 35,53 4.7 4.6, 48 4.9 4.8, 5.0 0-0016
PLT (x10%1) 1497 741, 225-2 2118 2027, 2209 2109 2020, 2198 0-2766
Parsimonious modelt
Total
Hb (g/1) 1359 131.9, 139:9 139-5 1385, 1405 142.8 141.8, 1438 <0-0001
Leucocytes (x10%1) 6-3 59,67 6-3 6-3, 6-4 63 62,63 0-4730
Erythrocytes (x10%ml) 4.5 4.3,4-6 4.7 47,47 4.8 4.8, 4.8 <0-0001
PLT (x109/1) 196-0 181-5,210-5 207-2 203-6, 210-9 2130 2093, 2167 <0-0001
Subjects without diabetes
Hb (g/1) 1367 132.7, 1407 1405 1399, 1411 1435 1428, 1441 <0-0001
Leucocytes (x10%1) 62 5.8, 6-6 6-3 62, 6-3 62 62, 6-3 0-5704
Erythrocytes (x10%ml) 4.5 4.3,4-6 4.7 47,47 4.8 47,48 <0-0001
PLT (x10%1) 201-2 1867 209-8 2075, 2121 214.9 212.5,217:4 0-0016
Subjects with diabetes
Hb (g/1) 138-8 117-8, 159-8 139-1 137-0, 141-3 145.7 1436, 147-8 <0-0001
Leucocytes (x10%1) 72 54,90 6-8 66, 7-0 67 65, 6-9 0-7349
Erythrocytes (x10%ml) 4.5 36,53 4.7 4.6, 48 4.9 4.8, 5.0 0-0003
PLT (x10%1) 158-3 91.9, 224.7 212.0 2034, 2205 2161 207-8, 224.5 0-1888

PLT, platelets.

* Models were adjusted for demographic characteristics, lifestyles, dietary factors and clinic variables (including diabetes, blood glucose level, antidiabetic drugs treatment, insulin

injection, blood pressure, urea, uric acid, apo A-1, apo B, lipoprotein, creatinine, HDL-cholesterol, LDL-cholesterol, insulin).
1 The parsimonious model adjusted for the same variables as the full model except for some variables dealing with possible collinearity among some covariates.

Data for subjects with and without type 2 diabetes are pre-
sented in Table 3. As depicted in Table 3, a significant increase
for Hb, erythrocytes, PLT across progressive Mg groups was
observed in subjects without type 2 diabetes (P<0-05).
However, no significant changes for Hb, leucocytes, erythro-
cytes, PLT across progressive Mg groups were observed in sub-
jects with type 2 diabetes and without central obesity (P> 0-05).

Multivariable analysis of blood cell count with
magnesium

The generalised linear model showed that after full adjustment
for demographic characteristics, lifestyles, dietary factors and
clinic variables (including diabetes, blood glucose, level,
anti-diabetic drugs treatment, insulin injection, blood pressure,
urea, uric acid, apo A-1, apo B, lipoprotein, creatinine, HDL-
cholesterol, LDL-cholesterol, insulin), Hb, erythrocytes, PLT,
but not leucocytes, were significantly higher among subjects
with higher Mg than in subjects with lower Mg (P < 0-05).
Multivariable models for leucocytes failed to attain statistical
significance. When the parsimonious model was used, the
aforementioned general pattern was quite similar (Table 4).
And also, this pattern was noted as quite similar among subjects

without type 2 diabetes by using a generalised linear model or
parsimonious model. However, both multivariable models for
PLT failed to attain statistical significance among subjects with
type 2 diabetes, different from subjects without type 2 diabetes.

Discussion

The previous study shows that central obesity increased the risk
of type 2 diabetes in Chinese people and was associated with
increasing glucose. In central obesity, diet-induced weight loss
reduces PLT activation®. In our study, central obesity disturbed
the positive association between PLT count and serum Mg.
However, this positive association was still noted in subjects
without central obesity.

These data demonstrate that the presence of higher serum Mg
is not associated with significant and substantial increases or
decrease in leucocyte count, irrespective of central obesity
and existence of type 2 diabetes. Erythrocytes, PLT and Hb
are significantly and substantially higher in the presence of
higher serum Mg in patients without type 2 diabetes and without
central obesity. On the contrary, PLT is not associated with serum
Mg among patients with type 2 diabetes or central obesity. Even
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after full adjustment for demographic characteristics, lifestyles,
dietary factors and biochemical markers, increasing trends in
Hb and erythrocytes were noted along with the increase of
serum Mg in all subjects and PLT in subjects without type 2 dia-
betes and without central obesity.

There was no significant correlation between serum Mg and
blood countand Hb in type 2 diabetes without central obesity. In
the study of Scibior et al.®?, a statistically significant increase in
Hb level along with the increase of serum Mg concentration was
demonstrated. Therefore, metabolism between Hb and serum
Mg, in subjects with diabetes but without central obesity, was dis-
turbed and somewhat special.

Significant increase (P < 0-05) in total leucocyte count was
observed in diabetic untreated rats compared with diabetic rats
with oral Mg treatment. Erythrocyte count was increased
(P <0:05) in diabetic rats (with oral Mg treatment) compared
with the diabetic untreated group®V. But in our study, there
was no correlation between serum Mg and leucocyte count in
adults without oral Mg treatment in any subgroup. On the other
hand, increased level of leucocyte count was associated with
incidence of type 2 diabetes®?. Our study supported this view
in every subgroup (P < 0-05), according to Table 3.

Recent evidence attests that erythropoiesis disorder is
commonplace in human body disorders such as CVD, venous
thromboembolism, cancer, type 2 diabetes, community-
acquired pneumonia, chronic obstructive pulmonary disease,
liver and kidney failure as well as in other acute or chronic con-
ditions®®. Among the biological Mg surrogates, an association
was found between serum Mg and erythrocyte Mg. Serum Mg
was involved in the erythrocyte metabolism®?.

In the paper by Sanchez-Morito et al. 3>, Mg deficiency led to
increased intestinal absorption of Fe and decreased erythrocyte
counts. The structural and functional changes in the erythrocyte
caused by Mg deficiency probably account for the decrease in
erythrocyte and Hb concentrations®”. In our study, subjects’
erythrocyte counts increased with increasing serum Mg, except
for type 2 diabetes. Thus, serum Mg increase might be a positive
factor in raising erythrocyte count. However, diabetes may dis-
rupt the metabolism between Mg and erythrocytes.

In the previous study, serum Mg was found to be positively
correlated with PLT count (P < 0-001)3?, Also, there was signifi-
cant reduction in HBA1c in groups with given Mg supplementa-
tion®®, Similar results can be found in our study: serum HbA1c of
subjects with type 2 diabetes in high Mg group was lower than
serum HbA1c of subjects in normal Mg group. But in the low Mg
group, there was a strange phenomenon where subjects showed
lower level of HbAlc. Compared with subjects without type 2
diabetes, type 2 diabetes caused metabolism disorder in blood
sugar and serum Mg.

Immature PLT fraction is elevated in patients with type 2
diabetes and associated with poor glycaemic control®7”.
The Mg level was inversely correlated with leucocyte
(P=0-028) and PLT (P=0-016) counts on patients with haemo-
dialysis®®. However, serum Mg was inversely associated with
thrombocytopenia in healthy adults®”. Our study partly sup-
ported this view in subjects without type 2 diabetes and central
obesity. But in subjects with type 2 diabetes or central obesity,

there was no correlation between PLT and serum Mg, accounting
for disturbed metabolism by diseases. And there was no signifi-
cant difference between subjects with type 2 diabetes and with-
out type 2 diabetes in the PLT count. The low numbers in the low
Mg group is one limitation of the study. We will pay attention to
this issue in future research.

In summary, blood cell count, with the exception of leuco-
cytes, was associated with serum Mg, but this association is
somehow disturbed by type 2 diabetes or central obesity.
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