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Effects of Poly-L-arginine on the Mucin Release from Airway Goblet cells
of Hamster and on the Mucosubstances of Airway Goblet cells of Rat
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Abstract — In this study, we tried to investigate whether poly-L-arginine (PLA) (MW 10,800) significantly
affect mucin release from cultured hamster airway goblet cells and the mucosubstances of hypersecretory air-
way goblet cells of rats. Confluent primary hamster tracheal surface epithelial (HTSE) cells were metabolically
radiolabeled with *H-glucosamine for 24 hr and chased for 30 min in the presence of varying concentrations of
PLA to assess the effects on *H-mucin release. Possible cytotoxicities of PLA were assessed by measuring both
Lactate Dehydrogenase (LDH) release and by checking the possible changes on the morphology of HTSE cells
during treatment. For in vivo experiment, hyperplasia of rat airway goblet cells and increase in intraepithelial
mucosubstances were induced by exposing rats to SO, for 3 weeks and varying concentrations of PLA were
administered inhalationally to assess the effects on the mucosubstances of airway goblet cells of rats. The
results were as follows : (1) PLA significantly inhibited mucin release from cultured HTSE cells in a dose-
dependent manner; (2) there was no significant release of LDH and no significant change on the morphology of
cultured HTSE cells during treatment; (3) PLA also affected the intraepithelial mucosubstances of hyperse-
cretory rats and restored them to the levels of control animals. We conclude that PLA inhibit mucin release
from airway goblet cells without significant cytotoxicity and possibly normalize the hypersecretion of airway
mucosubstances in vivo. This finding suggests that PLA might function as an airway mucoregulative agent.
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o, o= o A o] xALE oFol2Ad olw|xAkl arginine
ot} lysine residue W-EHe] ElEe] g}, B A=At
E-& MBP-} EPO9] zhg-o] 11 EAZ Q] ofo]24] W&o
2= Aol sk, lysined homopolymerdl PLL(poly-L-
lysine}?} arginine®] homopolymer3] PLA(poly-L-arginine)s¢
ZE Emlekel 2] He|=E o f, ol =AY LFT| A
gk 282 dFs] $HCoyle et al, 1993; Hammes
and Singh, 1994; Singh et al, 1992; Uchida et al., 1993).
o|#jg} A TFAA Sl ARl B GFoM =, vl kel
A el =e¢l MBPY xRl FAME W e
10,800 A=) PLAYE, 87] F4l¢) o] 7+l BAH
2 AMEE dxpeksl sl 713 AN (HTSEA)
F(Kim et al., 1989) ¥ 7|=A N ] Aepia] ezt i
2 A (Pon er al, 1994)elM2] FAl 2] # 7| wjA
ME el H-E Aol v A= IS FHESEN, 7]
= v E2RE FalEd)e] PElE 28 ¢ gl 5
EEAS sk} sigdet. olgjdl ]2l A
T 71Ag, AA 5o SAE 8] Ao 3
5o Ak obgw xFY) A B EE AL HE
2 g AZE FE] gl & M AT T 3lE A
c.]'l::]-_

Al
=

1%

Mz % YUY

AEEE

dxpe 71Hst A EE 27 5 8772 34
Golden Syrian AE] 2 in vivo ARE Y3+ 6-853 2]
4 SD. ratE FF AS L gAY STl F
FRIEE B8] Al Rkl § 2-337F YAl 27
of 8A7) 1, 7|7 T g 31, A 5
T ARSslgT g17F "G 12417 B F707) A
H, A-2o] 25°C o2 A= SF0lA] Al A4
Z zHfRe] AFAH-

Ale

Poly-L-arginine(PLA) (MW 10,800), pronase(Type XIV),
insulin, transferrin, epidermal growth factor, hydrocortisone,
sodium selenite, testicular hyaluronidase(Type VI-S), trypsin-
EDTA, LDH assay kit(LD-L 10), retinoic acid, gentamicin,
sodium dodecyl sulfate S5 Sigmaf\]—(St. Louis, Mo.,
U.S.A)el| A, penicillin-G, streptomycin, Joklik-modified
Minimal Essential Medium(S-MEM), Dulbecco's Modified
Eagle's Medium(DME), fetal bovine serum(FBS), Medium
199(M199)Y5-2 GIBCOAHGrand Island, New York, U.S.A.)
oA, Vitrogen 1002 Celtrix Lab.(Santa Clara, CA, US.A.)
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Fig. 1. Apparatus for SO, exposure and nebulizer for inhalational
administration of PLA. Prepared and manipulated as described

in Materials and Methods.
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Fig. 2. Effect of PLA on mucin release fom cultured HTSE
cells. Confluent HTSE cells were metabolically radiolabeled
with *H-glucosamine for 24 hrs and chased for 30 min in the
presence of 0.1-10 uM of PLA and the amount of *H-mucins in
the spent media was measured. Each bar represents a mean =+
S.EM. from 4 culture wells. *significantly different from control
(p<0.05).
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Fig. 3. Effect of PLA on LDH release from cultured HTSE
cells. Confluent HTSE cells were treated with varying
concentrations of PLA for 30 min and supernatants were
collected for LLIDH activity assay at the end of the treatment.
Each bar represents a mean &= S.E.M. from 4 culture wells.

Fig. 4. Effect of PLA on the morphology of cultured HTSE
cells. Confluent HTSE cells were treated with 10 M of PLA for
30 min. At the end of the treatment, cultured cells were
observed under light microscope. No significant changes on the
morphology of the cultured cells were detected as described in
Results and Discussions. (A; Control, B; PLA)
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Fig. 5. Induction of hypersecretion of mucus in rat airway
goblet cells. The hyperplasia of rat airway goblet cells and
increase in intraepithelial mucosubstances were induced by
exposing rats to SO, for 3 weeks.
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504, 3 weeks

5,000uM of PLA 10.800

Fig. 6. Effects of PLA on intraepithelial mucosubstances of
hyperseceretory rats. PLA affected (he intraepithelial mucosubstances
of hypersecretory rats and restored them to the levels of control
rats.
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