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Dear Editor:
Galectins are a family of soluble β-galactoside-binding lec-
tins that share a unique carbohydrate recognition domain. 
Among the various galectins, galectin-3 and galectin-7 are of 
great interest in the field of cutaneous biology. These ga-
lectins are found abundantly in the cytoplasm of epidermal 
keratinocytes and are associated with cutaneous wound 
healing through the promotion of reepithelialization1.
Given the relationship between wound healing process 
and galectins, we studied the expression patterns of ga-
lectin-3 and -7 in human skin of different ages and two 
distinct skin equivalent (SE) models. Because aging affects 
the wound healing and repair processes, we assume that 
their expression patterns vary with respect to age and 
characteristics of SEs.
Nine healthy individuals of different ages (6∼80 years 
old) were enrolled. All skin samples were from the non-ex-
posed areas (buttocks) to rule out the effects of ultraviolet 

exposure on galectin expression2. Additionally, two differ-
ent SE models were reconstructed according to the meth-
od as described previously3. Human keratinocytes and fi-
broblasts were isolated from human foreskins obtained 
during circumcision. Keratinocytes were cultured in two 
distinct dermal equivalents, one prepared by standard 
stock solutions and the other by standard stock solutions 
and adjuvants (hyaluronic acid and Cervi cornus Colla). 
We previously reported that these adjuvants are helpful by 
enhancing the formation of epidermis and basement mem-
branes3. This study was approved by Seoul National 
University Bundang Hospital Institutional Review Board  
(IRB no. 1305/202-004 and 1207/164-003). 
Immunohistochemical staining was performed on paraffin 
sections. For immunofluorescence study, the sections were 
incubated overnight at 4oC with an antibody directed 
against galectin-3 (B2C10; Santa Cruz Biotechnology, 
Santa Cruz, CA, USA) and galectin-7 (G-3; Santa Cruz Bio-
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Fig. 1. Expression of galectin-3 and -7 in human normal skin according to age and skin equivalents (SEs). Expression of galectin-3 
and -7 was dependent on the differentiation status as well as age in normal keratinocytes. Galectin-7 is only expressed in the adjuvant 
added SE model.

Table 1. The level of galectin expression per keratinocyte in human normal skin according to age and skin equivalents

　Age (yr)

Galectin-3 Galectin-7

Per epidermal 
keratinocyte (RU)

Per basal 
keratinocyte (RU)

Per epidermal 
keratinocyte (RU)

Per basal 
keratinocyte (RU)

 6 31,879±3,132 13,059±3,200 75,542±4,611 36,697±4,610
13 29,944±2,500 11,552±1,894 52,835±9,472 24,223±2,135
29 23,992±2,395 8,039±558 42,673±3,580 15,975±2,762
45 20,369±1,813 7,962±1,348 41,192±3,794 15,471±2,208
58 14,604±2,023 5,137±1,146 38,979±2,597 14,369±1,917
60 15,387±3,002 5,810±1,569 39,919±4,876 12,007±4,029
66 12,335±1,229 3,990±490 33,856±1,748  9,657±2,336
69 12,438±2,330 5,109±604 33,669±2,907  9,792±1,743
80 11,366±2,277 3,142±558 22,818±4,046  6,388±1,503
Standard SE model ND ND ND ND
Adjuvant added SE model ND ND 38,760±4,561 11,751±2,254

Values are presented as mean±standard deviation. RU: relative unit, SE: skin equivalent, ND: not detected.

technology). After washing, the samples were incubated 
with secondary antibodies for 2 hours and then stained 
with 4,6-diamino-2-phenylindole (DAPI) at 1 μg/ml for 
10 minutes. In confocal microscope images, galectin-3 
and -7 were shown as the green and the red color, res-
pectively. Cell nuclei were also counterstained with DAPI. 
For each sample on a slide, three non-overlapping areas 
with similar cell numbers were captured with the same 
magnification. Photomicrographs were acquired using the 
same illumination and exposure time for every section. 
Image analysis was performed in the two areas of interest, 
whole epidermis and the basal layer using Image Pro-Plus 
6.0 (MediaCybernetics Inc., Rockville, MD, USA). To quanti-

fy the galectin expression of the area, we used the in-
tensity analysis methods previously described by Arqués 
et al.4. The signal intensity was calculated and noted as 
relative units (RUs).
In immunofluorescence images, galectin-3 and -7 were 
mainly stained in the cytoplasm rather than the nucleus of 
the cells. These galectins were observed throughout the 
epidermis, and staining intensity became more intense in 
the upper layers of the epidermis. With respect to age, flu-
orescence intensities of both galectins were stronger in 
young skin than in old skin. In the dermis, there were scat-
tered foci of positive staining of galectin-3; however, ga-
lectin-7 was not detected at all (Fig. 1).
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The level of expression for galectin-3 (or galectin-7) per 
keratinocyte in the epidermis were calculated as shown in 
Table 1. Data represent the mean RU±standard deviation 
from three different fields of each sample slide. In normal 
skin, RUs of basal keratinocytes were as low as about 
one-half to one-third that of epidermal keratinocytes. This 
suggests that there were more galectin expressions as 
there were more differentiated keratinocytes. In addition, 
RUs of both galectin-3 and -7 also decreased with aging. 
Decreasing trends of RUs were similar for both galectins. 
In immunofluorescence images of SEs, both models of SEs 
were not stained with galectin-3. However, adjuvant add-
ed SEs were strongly stained with galectin-7 (Fig. 1), and 
the expression patterns of galectin-7 in SEs were similar to 
those of human skin samples in 60s (Table 1). 
Our results showed that there was an age-dependent de-
crease in the level of galectin-3 and -7 expressions in kera-
tinocytes and basal keratinocytes. Recent studies revealed 
a close association of galectin-3 and -7 with the cutaneous 
wound repair process regarding their effects on migration 
and regeneration of basal keratinocyte5-8. These galectins 
can be secreted by keratinocytes that are either prolifera-
tive, quiescent, or differentiable. Once secreted, the ga-
lectins can autocrinely or paracrinely modulate the early 
phases of wound healing by cross-linking the galectin li-
gands on various cells1. Although most of the epidermal 
stem cells with replicative potential exist within the basal 
layer—where both galectins are found in small amounts—
the galectins secreted from the upper epidermal layers can 
paracrinely affect the basal epidermal stem cells, as well 
as the differentiable keratinocytes when a cutaneous wound 
has occurred9,10. Thus, galectin may have an important 
role in wound healing through not only promoting epi-
dermal stem cell replication, but also accelerating kerati-
nocyte migration. Through a combination of intrinsic and 
extrinsic aging, human skin undergoes several age-related 
epidermal changes, including increased time for keratino-
cyte migration and diminished replicative capacity of bas-
al keratinocytes. These changes can potentially affect the 
process of wound healing. Therefore, we propose that a 
low level of galectin-3 and -7 expressions in the skin of 
aged subjects may likely be a contributing factor for de-
layed wound healing.
The present study also showed that the expression of ga-
lectin-3 and -7 is dependent on the differentiation status in 
normal keratinocytes. We also found a high level of ga-
lectin-3 expression in the dermis whereas galectin-7 ex-
pression was not observed. Interestingly, only adjuvant 
added SE model was stained with galectin-7. Because our 
group showed that these adjuvants are helpful for the re-
construction of SEs with good basal cell activity and epi-

dermal differentiation3, these findings suggest that galectin-7 
is a more sensitive marker for good basal keratinocyte ac-
tivity and epidermal differentiation than galectin-3. 
In conclusion, this study has demonstrated that galectin-3 
and -7 in the epidermis are decreased in an age-depend-
ent manner, possible association with impaired wound 
healing of the old. In addition, galectin-7 seems to be a 
more sensitive marker for differentiated and active kera-
tinocytes. 
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Dear Editor:
Acquired lymphangiectasia (AL) is thought to arise from 
lymphatic occlusion1. AL appears as thin-walled, trans-
lucent, white, or skin-colored papules and vesicles2. AL on 
the scrotum is rare and may present as a congenital con-
dition or, rarely, develop secondary to radiotherapy, infec-
tion, or surgery3. Herein, we report an interesting case of 
postural AL of the scrotum, which became more prom-
inent with the erect position.
A 10-year-old boy presented with multiple skin-colored 
papules on the scrotum for 6 months. On physical exami-
nation, the skin lesions became more prominent with the 
erect position (Fig. 1A, B). The size of each lesion had re-
cently increased abruptly without oozing. Eight years be-
fore presentation, he had orchiopexy of the right testis due 
to cryptorchidism. He denied any skin lesions on the scro-
tum at that time. On ultrasonography at the time of pre-
sentation, right testis was found to be orchiopexy state, 
whereas left one was cryptorchidism in high sacral area, 
and there was no evidence of lymphatic malformation. 

Histopathological examination of a representative lesion 
revealed multiple dilated channels on the upper dermis. 
Endothelial cells lining the dilated channels showed pos-
itivity in D2-40 immunohistochemistry (Fig. 1C, D). There-
fore, we confirmed the dilated channels in the upper der-
mis to be lymphatics. Based on these clinical and histo-
logical findings, he was diagnosed with AL. Because there 
was little cosmetic concern or complication at presen-
tation, we decided to observe. We recommended magnetic 
resonance imaging for further evaluation, if symptoms de-
velop later.
AL usually results from lymphatic obstruction caused by a 
spectrum of scarring processes often due to surgery4. 

Postsurgical fibrosis occludes the normal lymphatics, caus-
ing subsequent dilatation of the dermal lymphatics leading 
to AL2. Our patient had a history of orchiopexy due to 
cryptorchidism, so we suspected that AL occurred due to 
operation. Our case is unique since the lesions were more 
prominent with the patient in an erect position. Lymph 
flow within the skin depends on tissue movement caused 
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