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Many studies have reported that some effective components into functional

foods have not only antidiabetic but also antioxidant effects, whereas molecular mechanisms of their
mutual regulations remain largely unknown. In this study, we evaluated those effects with
transplastomic lettuce expressing human thioredoxin-1 (hTrx-1 lettuce), as a low-molecular-weight
antioxidant, and diabetic mice (Akita mice).
Our results revealed that administration of the hTrx-1 lettuce-containing diet improves a baseline
level of HbAlc in Akita mice. This effect is mediated through intestinal goblet cell proliferation
and possibly related to protection against postprandial hyperglycemia by mucus, which results in the

improvement of blood glucose control.
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and HbA,_levelsin groups 1 and Il

Group |
<WT>
Weight (g) 23+05
Fasting plasma glucose 34+ 107.3
(mg/dl)
HbA,_ (%) 01:+02

Note: Groups | and Il were administered WT and hTrx-1 lettuce-

Group Il
<hTrx-1>

08+07
=20+ 32.0

-124+0.2

Changes in the body weight, fasting serum glucose,

p value

003

containing diets, respectively. p values: groups | versus Il. n= 4 male
Akita mice for group | and 5 male Akita mice for group Il
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FIGURE The number and size

of goblet cells in the intestinal villi are
elevated by feeding Akita mice with an
hTrx-1 lettuce diet. (a-d) Open column:
WT and closed column: hTrx-1 lettuce
diets. n = 101 villi for the WT and 102
villi for the hTrx-1 lettuce diet in the small
intestines, respectively. (a) Total number
of goblet cells in the villi. (b) The number
of goblet cells in the villus between the
small intestines. (c) The average area of
the villi. (d) The goblet cell area in the
villus between the small intestines. (e)
The area proportion of the goblet cells
between the intestinal villi
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FIGURE Transmission electron microscopic images of the
small intestine between the WT lettuce- and hTrx-1 lettuce diet-
fed Akita mice showing similar morphologies of mucus granules.
(a, €) WT and (b. d) hTrx-1 lettuce-containing diets, respectively.
Magnification = (a, b) 579x, (c, d) 3,550x
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