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[Abstract] Objective To explore the influence of “developmental programming” on immunity function and
the correlation between immunologic changes and physical growth. Methods Sixty singleton pregnancies with
intrauterine growth retardation (IUGR) and twenty normal pregnant women were enrolled in this study at their
third trimester of pregnancy. Birth weight, birth length, mode of delivery, complication of newborn were measured
and/or recorded at the moment of delivery. Physical development of the infants was measured every month up to six
months old using weight and length as indicators. The deviation of physical growth was evaluated by Z score. Blood
samples were taken from the infants at the sixth month. Lymphocyte subpopulations were analyzed using flow
cytometry. Humoral immunity were measured using immunoturbidimetry. Results About 27. 27 % and 29.09% of
IUGR infants were found to have small for gestational age (SGA) and neonatal complications. They had lower birth
body masses and birth lengths than those of controls (P<C0. 05). After correcting for gestational age, the TUGR
boys had lower body masses at birth and one months old, as well as lower lengths at 0-6 months compared with the
controls. The TUGR girls had lower weights at 0, 1, 3, 4, and 6 months, as well as lower lengths at 0, 3, 4, 5,
and 6 months. The IUGR infants without intrauterine-catch-up growth had lower proportion of B lymphocyte than
those with intrauterine-catch-up growth (P<C0. 05). The IUGR infants without extrauterine-catch-up growth had
higher numbers of B lymphocyte and lower IgG than those of normal controls(P<C0. 05). Conclusion IUGR infants
without intrauterine-catch-up and extrauterine-catch-up have impaired immunity function. The theory of
“development program” needs proof of studies with a large sample size and long-term follow-up.
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Table 1 Characteristics of pregnant women enrolled in this study

IUGR group Normal group P
(n=60) (n=20)
Age (yr.) 29.80+4.92 29.90+2.83 0.912
BMI before pregnancy 20.57+£2.97 19.7341.54 0.107
Gravidity (times) 1.97+0.90 1.75+0. 64 0.246
Parity (times) 0.25+0.44 0.05%£0. 22 0. 054
Enrolled gestational 233.80£13.05  238.7049.02 0.068

age (d)
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Table 2 Characteristics of newborns enrolled in this study

TUGR (n=55)
261.29£16.50

Normal (2=20) P
273.65+6.19 <20. 001

Gestational age at

birth (d)

Birth body mass (g) 2 626.27+£597.55 3 293.50£259.73 <C0.001

Birth length (cm) 47.04£2.95 49.70+1.13 <20. 001
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Table 3 Z score of body mass, length, head circumference and BMI of the boys

Month TUGR (Z score of corrected for gestational age) Normal
Case Body mass (kg) Length (cm) BMI Case Body mass (kg) Length (cm) BMI
0 26 —1.55£1.30% —1.52%+1.69% —1.4341.29% 11 —0.1740.50 —0.1440.68 —1.35+0.76
1 25  —0.60%£1.11* —1.46=£1.56* —0.8541.57 11 0.00£0.57 0.1640.63 —1.2640.74
2 25 0.09-+0. 81 —0.53+1.24% 0.64+1.30 11 0.18+0. 84 0.46-+0.77 —0.12+0.92
3 25 0.19+0.77 —0.39+1.11% 0.6141.04 11 0.39+1.16 0.47+0.79 0.16=+1. 30
4 25 0.33%+0. 86 —0.20=+1.15% 0.71+1.06 11 0.57+1.04 0.53%+0. 68 0.32+1.07
5 25 0.31£0.78 —0.3741.12% 0.7840.98 11 0.6841.02 0.5940.91 0.414£0. 80
6 25 0.26+0. 88 —0.25+0.99% 0.54+0.95 11 0.78+1.19 0.45+0. 69 0.66+1.41

% P<C 0.05, vs. normal group
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Table 4 Z score of body mass, length, head circumference and BMI of the girls

Month TUGR (Z score of corrected for gestational age) Normal
Case Body mass (kg) Length (cm) BMI Case  Body mass (kg)  Length (cm) BMI
0 29 —1.23+1.23% —1.10+1.49% —1.1741.33% 9 0.2340.62 0.3640.52 0.0940.70
1 29 —0.50£1,19% —0.68+1.58 —0.34=F1.16% 9 —0.61£0.48 —0.027+0.59 0.87%+0.93
2 29 —0.20+1.25 —0.54+1.43 0.0441. 14 9 0.5440.70 0.1740. 69 0.61+0.91
3 29 —0.15+£1.02% —0.45+1.36% 0.10+0. 95 9 0.74+1.02 0.54+0. 69 0.61+1.56
4 29 —0.11£0.97%  —0.40+1.23% 0.1040. 94 9 0.68+1.13 0.6540.78 0.4141.46
27 0.03+1.07 —0.16£1.22% 0.1240.97 9 0.76+1.02 0.75+0.79 0.45+1.23
6 27 0.0040.99*%  —0.05+1.16% 0.00=£0. 90 9 0.8040. 82 0.7440.78 0.5141.10

% P<C 0.05, vs. normal group
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Table 5 Catch-up growth (body mass and length) of IUGR infants
Boy Girl
Month
Case Body mass Length Case Body mass Length

0-1 25 7 (28%) 4 (16%) 29 9 (31%) 8 (28%)

0-2 25 9 (3570 7 (28%) 29 14 (56 %) 11 (38%)

0-3 25 17 (68%) 8 (32%) 29 17 (59%) 10 (34%)

0-4 25 17 (68%) 9 (35%) 29 17 (59%) 10 (34%)

0-5 25 21 (84%%) 12 (48%) 27 17 (63%) 13 (48%)

0-6 25 19 (76 %) 14 (56 %) 27 16 (59%) 15 (56 %)
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Table 6 Comparison of immune function at 6 months between those with and without catch-up growth
Intrauterine Extrauterine
Normal
Non-catch-up Catch-up group Non-catch-up Catch-up group
group (SGA group) (AGA group) group group

n 14 33 11 36 20
CD3 (%) 65.57438.23 63.3647.71 63.83%10. 64 64.0746.97 65.33%6.96
CD3 (X10°/L) 3.82+1.52 4.31+1.09 4.29+1.19 4.1241.27 4.11+1.29
CD4 (%) 44,0349, 85 43.6347.19 45.76+8.94 43.1347.67 44,06+7.91
CD4 (X10°/1L) 2.4940.92 2.97+0.85 3.1141.00 2.7440.85 2.73+0.82
CD8 (%) 17.78+£6. 39 17.51+£4.18 16.37+4.61 17.96+4. 95 19.27+4.62
CD8 (X10°/L) 1.0940.72 1.1940.40 1.0740.30 1.1940.56 1.2540.61
CD4/CD8 2.6340.81 2.66+0.87 3.01£1.00 2.5440.77 2.437+0.75
B lymphocyte (%) 21.3745. 38% 25.8747.79 28.05+10.78 23.4645. 80 23.4145.69
B lymphocyte ( X10°/L) 1.314+0.57 1.83%1.04 2.09+1.634 1.55+0. 60 1.44+0.50
IgG (g/L) 3.7340.87 3.78+1.11 3.3840.97 3.8841.04 3.61+1.20
IgA (g/L) 0.1340.09 0.1940. 20 0.1440.07 0.1840. 20 0.1140.08
IgM (g/L) 0.6840. 26 0.7540. 32 0.7240.19 0.7340. 34 0.5940. 27
C3 (g/L) 0.8940.15 0.91£0.18 0.91£0.16 0.90£0.18 0.8840.10
C4 (g/L) 0.16=40. 06 0.1840. 06 0.1740.07 0.1740. 06 0.1940.08

Y P<C0.05, vs. intrauterine-catch-up group (AGA group); A P<C0.05, vs. normal group
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