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Expression of Nitric Oxide Synthases in Different Coat
Color of Alpaca Skin Hair Follicle
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Abstract: [Objective] The experiment was made to study the relation of alpaca coat color and the expression of nitric oxide
synthases (NOS) in alpaca skin. [Method] The relationship between the alpacas coat color and the expression of NOS was studied
by determining the expression and localization of NOS in alpaca skin with different hair colors. The protein expression of NOS was
determined by western blotting. The tissue localization of NOS was examined by immunohistochemistry. [Result] There was a
positive expression of three NOS in skin of white alpaca group and brown alpaca group, the expression in hair follicle tissue
significantly higher than peripheral connective tissue (P>>0.05). In hair follicle tissue of white alpaca group and brown alpaca group,
the expression of NOS1 and NOS3 showed a weak positive, NOS2 showed a strong positive. The expression of NOS2 in hair follicle
tissue of white alpaca group was significantly lower than those in brown alpaca group (P>>0.05). The expression of NOS1 and NOS3
showed no significant difference in hair follicle tissue of white alpaca group and brown alpaca group (P<<0.01). The expression of
three NOS showed no significant difference in connective tissue (P>0.05). Western blotting showed that the expression of NOS2 in
white alpaca group was significantly lower than those in brown alpaca group (P<<0.05). [ Conclusion] This is the first study on the
expression of NOS in alpaca skin with different coat colors, three NOS main expression in hair follicle site. The expression of NOS1
and NOS3 is not related with coat color; the expression of NOS2 in hair follicle is related with coat color. The experiment has laid a
foundation for further study on the effect of nitric oxide signal on melanin production.
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Fig. 1 Dopa staining of alpaca skin PR BRI FRIE NOS2; Slominski 5P I 7 A il
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a: Hair follicle inner root sheath and outer root sheath; b: Dermal papilla; d: Cermal papilla cells positive particles; e: Hair follicle root sheath cells positive
particles

A: H.E. staining of alpaca skin ; B: The negative control of skin in alpaca; C, D: Respectively show positive expression of NOS1 in skin of white alpaca group
and brown alpaca group; E, F: Respectively show positive expression of NOS2 in skin of white alpaca group and brown alpaca group ; G, H: Respectively show
positive expression of NOS3 in skin of white alpaca group and brown alpaca group
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Fig. 2 Immunohistochemistry of three NOS in different hair color groups
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Table 1 Average optical density of NOS positive tissue in alpaca skin (n=3)

T4 Coat color 20 fd, Cells NOS1 NOS2 NOS3
[1E41 White alpaca FEF K40 Dermal papilla cells & No 0.1671+0.0217A 0.0990+0.0558A
&4l White alpaca EIEAN M Dermal papilla cells 0.1898+0.0442A 0.3973+0.1279Ca J& No

£%E41 Brown alpaca EFL LA Dermal papilla cells

£%E41 Brown alpaca EIERAN M Dermal papilla cells

J& No 0.7276+0.2028Cb 0.1130+0.0648A

0.1267+0.0151A 0.5626+0.2035C J& No

FFHRRAEAR RS FRZERREE (P<0.0D), WAEANFR/NGAENZEREE (P<0.05), WHMRNEG FRNZERALEE (P>0.05)

In the same column, different capital letters means extremely notable difference (P<<0.01), different small letters means notable difference (P<<0.05), the same

capital letters means no significant difference (P>0.05)

T2 NOS2 £ EEFHE

Table 2 Semi-quantitative average of NOS2 in alpaca skin

(n=3)
EREY] ey
White alpaca Brown alpaca
NOS2 -5 i FHME 0.8291+0.0875A  1.0477+0.0298B

Semi-quantitative average of NOS2
ARG TR SR B (P<0.05)
Different capital means notable difference (P<<0.05)
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1. 4, 6: WKIEHABLL: 20 30 5: WKIENEEBAL: p-actin AN S
1, 4, 6: Show white alpaca group; 2, 3, 5: Show brown alpaca group;
B-actin is internal marker

B3 NOS2 EH RIZENE
Fig. 3 Protein immunoblotting of NOS2
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