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Effect of Starvation on Immunological Function of Chicks
I. Effect on Humoral Immunity

Yasuhiro Konpo, Yoshihiro Tanicucui, Akira Tanasg, Tooru Torrumi
(Laboratory of Animal Hygiene)

The effect of starvation on the humoral immunity of chicks was examined by determining anti-
GRBC(goat red blood cell) and anti-BA(brucella abortus) titers of chicks which had been sub-
jected to relatively long-term starvation.

During the starvation period, the weight gain of chicks was completely blocked, indicating
that chicks were starved enough to be analysed of these immunological responses under the
starvation. After a week of primary or secondary immunization, anti-GRBC and anti-BA titers
of starved chicks tended to be higher than those of the control chicks. Not any difference was
observed between the starved and the control chicks both in serum 7y-globulin level and in the
percentage of IgM in the total anti-GRBC antibody. The half life of anti-GRBC in the serum of
starved chicks was significantly longer than that of the control chicks. These results suggest
that the higher level of antibody in the serumof chicks subjected to long-term starvation is proba-
bly due to the inhibition of y-globulin metabolism.
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Table 1. Organ weight of chicks staved every second day

Relative organ weight after stavation (g/100 gBW, Mean * SE)

Bursa Thymus Spleen Adrenal gland Thyroid gland
Starved 0.23** 0.11%* 0.17%* 0.0264** 0.0212
+0.04 +0.03 +0.02 +0.0046 *0.0161
Control 0.59 0.64 0.33 0.0164 0.0057
+0.05 +0.04 +0.03 +0.0012 +0.0011

Relative organ weight after recovery (g/100 gBW, Mean = SE)

. Bursa Thymus Spleen Adrenal gland Thyroid gland
Starved 0.37 0.50 0.23* 0.0184* 0.0030

£0.01 £0.03 +0.02 +0.0015 +0.0008
Control 0.44 0.55 0.34 0.0121 0.0026

+0.04 +0.03 +0.04 +£0.0016 +0.0009

** Means significantly differ from control
mean (p < 0.01) * (p < 0.05)
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Fig. 1. Weight gain of chicks starved every second day ; O : control,
A\ : starved. Vertical bars represent standard error.
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Fig. 2. Antibody titers of chicks starved every second day. PR = primary
immune response, SR 1and SR 2 = secondary immune response at
a week and 2 weeks after immunization respectively ; O : control,
A : starved. Vertical bars represent standard error.
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Fig. 3. Anti-GRBC titers of mercaptoethanol treated and nontreated serum ;
O : control, : starved. Vertical bars represent standard error.
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Fig. 4. Anti-GRBC titers of chicks starved every second day ; O : control,
A\ : starved. Vertical bars represent standard error.

(mm) c

o
o
T

Diameter of precipitin ring

7777777

1st week 2nd week
Starved Recovered

Fig. 5. Serum 7-globulin levels of chicks in the process of starvation and
recovery as assessed by single radial diffusion test ; (I : control,
: starved. Vertical bars represent standars error.
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