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Gut-mammary-sIgA axis and immunologic mechanisms induced
by porcine epidemic diarrhea virus
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Abstract: Swine gut-mammary gland-sIgA (secretory IgA) axis is an immune route involving pregnant
sows, which, once being infected or vaccinated by a gastroenteric route with an enteric pathogen can
confer immune protection to their offspring against such pathogen through IgA contained in their
colostrum or milk. The dynamic model of the axis is composed of complicated processes (e.g., invasion of
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pathogen, antigen presentation, activation of lymphocytes, homing of lymphocytes into intestine or
mammary gland, and antibody secretion), which may be influenced or regulated by various factors such as
virulence of pathogen, stage of pregnancy, and immune state of sow. The study about the axis model
evoked by infection of porcine epidemic diarrhea virus (PEDV) can be used to explain the immune
protection acquired through infection of virulent virus, while the design of vaccine and vaccination
protocol depending on the model has not been satisfactory. This review summarized the studies about
PEDV infection and host immune response and analyzed the key factors influencing the axis. It is
suggested that more attention should be paid to functions of inactivated PEDV vaccine and specific IgG
antibody though the immune axis, which is the most efficient mechanism for PEDV prevention.

Keywords: gut-mammary gland-sIgA axis, porcine epidemic diarrhea virus, dynamic model, IgG, IgA,

cellular immunity, humoral immunity
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Figure 1 Schematic of leukocyte arresting on vascular endothelium through chemokine and integrin
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Note: First the chemokine expressed by endothelium combines with the receptor GPCR which resides on the leukocyte membrane. The
chemokine-receptor combination then triggers a series of process to change the conformation of the leukocyte integrin, and finally the
integrin can combine to its ligand (CAM on vascular endothelium), the immobilized state of which can make the arrest of the leukocyte on
endothelium stable
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Figure 2 Concentrations of serum progesterone (P4, red
dashed line), estradiol (E2, black line) and prolactin (PRL,
purple dashed line) of pregnant sow!*!
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Figure 3 Schematic of relative T and IgA" B cell numbers
and relative expression of chemokine CC receptor (CCR)
10 and chemokine CC ligand (CCL) 28 in the swine
mammary gland during pregnancy and lactation (MG)™!
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Figure 4 Routes of PEDV vaccination and passive immunity by new born piglet

E: (1) Wi PEDV L S5 8 ie f A LA K IR S LY TE S S B S i) 2042 . (2) MBEZHS S A SN AR SR AN
N R AR LA S 2545 7 XAfigk PEDV KL T A EASTEL (3) MZARA Nk 5 W AR A IR KA bk EL 4 ik B2 45 N S 04
B. T BN, (4) HMIEH B K ANHIEFE - R AUE(ELES 1gA T 1gG ASCs)FICAZIE B 41, HoG#Y T 40858 80
PE T AUMCE4E CTL AuANCIZrE T 41, (5) TEARRIAEARCHBILEF5 15 T R Qs AR RS i DUCFUIRI bk,
SIIREHT 2 KB MR BT 1gG Al TIgA AT EHRBEARIFL . (6) WIAAFHUEL BERERIFLA 1gA | 1gG LK CTL 4fEARivi sl feri
Note: PEDV infection or live vaccine inoculation in the gut or muscle injection of PEDV vaccine are the two common routes arousing sow
lactogenic immunity (1). DCs and macrophages in the intestine tissues or in the muscle tissues capture components of PEDV particles as antigen
(2). In Peyer’s patches or lymph nodes DCs and macrophages activate naive B or T lymphocytes (3). Activated B cells proliferate and
differentiate into plasma cells including IgA and IgG ASCs or memory B cells; Activated T cells proliferate and differentiate into effector T cells
including CTLs and memory T cells (4). The immune cells traffick to circulation, intestine or mammary gland tissues to secret antibodies under

the guide of different homing markers and chemokines. In the first two days postpartum, serum IgG and IgA can be leaked to the sow’s colostrum
(5). The new born suckling piglets acquire passive immunity through colostrum which contains IgA, IgG and CTLs (6)
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