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Study on the synthesis and antibacterial properties of nitric oxide donor
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Abstract: S-nitroso-N-acetyl-DL-penicillamine (SNAP), a nitric oxide donor, has a significant inhibitory
effect on the growth of microorganisms. In order to further verify the antibacterial effect of SNAP on
microorganisms, SNAP solids were first prepared through nitrification in this paper, and their antibacte-
rial properties were verified based on different SNAP concentrations. The results showed that; (1)
SNAP has been successfully prepared by ' H NMR and UV characterization; (2) SNAP has obvious in-
hibitory effects on Escherichia coli, Staphylococcus aureus (resistant/non-resistant) and Neisseria gon-
orrhoeae, and the inhibitory effect is concentration-dependent. The results indicates that SNAP has
broad-spectrum antibacterial properties. With excellent antibacterial properties SNAP and nitric oxide
donors have broad application prospects in the antibacterial field.
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Schematic diagram of S-Nitroso-N-acetyl-DI.-
penicillamine (SNAP) synthesis
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(a) HNMR spectrum of SNAP; (b) UV-Vis absorption spectrum of SNAP
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Tab. 1 Diameter of inhibition zone of different sample materials

F A5 A AF SNAP & P AC A

e Cu? il

0.5 mg

1.0 mg 1.5 mg 2.0 mg

M/ mm 0 9.9+ 0.5

8.7+ 1.3

12.4 £ 1.3 14.0 £ 0.6 15.3 £ 0.6

RIFT 12 5 DL T ok LA R e N 2R BF 5 B 22 ) —
M RZEAEDR. (HHTR#ERfEE

A TAENTTRIBT R 2™ AR B 7 A L AR Y
AL U] A 35 b A W 38 20T 6 Y 2
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Fig. 3 The effect of SNAP on Escherichia coli

C: Paper without any treatment on the surface; 1:
DC99 copper ion melt blown cloth; 2: silver ion cloth; 3~
6: antibacterial paper with 0.5, 1.0, 1.5 and 2. 0 mg NO
donor attached respectively
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XoF it 247 1 4 €0 ) 2 3K AT o AT SR P B R SER.

214 4 T 00 1] 2 BR R AR I 2 B A0 e A T 2
AN 7 A T 245 R 43 W e B A 2T B TR 1 43
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Tab. 2 Diameter (mm) of inhibition zone of Staphylococ-

cus aureus with different bacteriostatic agents

ATCC ATCC ATCC YC HA HA

BURPIBE 50905 29213 1026 2018015 2018015 2018008
SANP (0.2 mg) 0 0 0 0 0 0
SNAP (0.5mg) 9.0 7.0 0 7.0 7.0 7.0

SNAP(1.0 mg) 8.0 8.0 7.0 8.0 8.0 8.0
SNAP(1.5 mg) 12.0 9.0 8.0 10.0 9.0 8.0

SNAP(2.0 mg) 11.0 9.0 12.0 11.0  10.0 8.0

THF 0 0 0 0 0 0
FOX (30 ug) 0 210 0 0 0 0
LZD (30 pg) 0 0 0 0 0 0

E5u2 8.0 0 0 0 0 0

i THF: DUk ; FOX: SLAVE T ; LZD: FIRBsIE; E: %R
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i+ B8 A B 6 A ROU e 28 24 B4R Sk 7
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0T R R P00 B P B K T ] — SR AR O
FIRRERTE Ay e B AR 70 I BR AT i 24 1 1y ) s
R F 8 5 Al AR DR T ik R A =
PR R U AR PR B T BT RL.
R B T 02X 4 g A R ) SRR R AT ) 1 2
AR 2.0 mg 19— F ALK MR SNAP BHTER 1 fiE
AN LR 2K At A (5 A o B e s
IR ) HARRCR.

x3 FAREMHHTEERE

Tab. 3 Antibacterial properties of different materials

FKMMEE A AR SNAP G LA

e Z=H PN 1

0.2 mg

0.5 mg 1.0 mg 1.5 mg 2.0 mg

7R & /mm 0 23.04+0.0 39.5+0.5

7.5 £ 0.5

13.5 £ 0.5 17 £1 19.5 £ 0.5 23 £1
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F B EA SNAP FUkL BT & 48R X KT
PRI 4 V0 2 35K T i 245/ A T 245D R 9k 3K 7 2 3
BT BRI SR, SNAP (9HT B 4% A [ 35 16 1
FRELF M, 76 IR B K B AVE T 2218 BT A2 i
NO, M BB E @i 5 fis. NO HU
YEH FEAET NO I W AH LA = AR . 54

I P AR (A CanlE A sl AR A 2O IO R
U W 22 0 S8 Ak /S0 AiF Ak 40 T A6 4 2o 48T A PR
(HOONO) . . fi§ % i B (RSNOs) . — % 1k &
(NO,) =L A (N, Oy) o T 3 S8 15 M) 5 Bt
A HE 5 AE WA 1 DNA FR G AH BAE T ek
Tl VR 2 ) A D B RN 235 44 5 DA T 7= A B K R T R
Thag .
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Fig. 5 (a) Decomposition diagram of SNAP; (b) possi-
ble mechanism of NO antibacterial activity

of amines
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1535 SNAP [E&H K, 058 T K& A SNAP (1)
U AT X KIAAT TR 4 2 60 1 A K TR (i 24/ i
24) FIIRBR A B D A5OR. S5 R EW . (D K FT
P SNAP X KM AT B 110 400 ) EL AT i J3E 0l 2, Y
SNAP Hi#4 1. 0 mg I, HAN G Bl B AR KT i
A T AR B T A A DCO9 i B T A A 5 (2) 4
W AR - 0. 2 mg SNAP X B4 it 25 5 Ak Tit
2 4 VB (O 7 BRI R Fe 0 L0 B B R SRR DL 24
SNAP #3iAF 0. 5 mg I BT A 4 8 €03 45 BR 1A
PRI S HINE T s (O WRERTH - K448 it & A 0. 2
mg SNAP B}k O 4 7= A T P AR  SNAP 78
0. 2~2. 0 mg Z [A] 4 FH I, BL 50 R Bl 5 FH 2 11
KR IEA K BTt

FIRGER LN, NO FI ISR AR T

: g N
A4 (a)0.2,0.54 1.0mg SNAPHBAUHA . KAFEZELHHA (D) 1.5 2.0 mg SNAP B KA , =GR, kTamhr2h
Bk
Fig.4 (a) 0.2, 0.5, 1. 0 mg SANP antibacterial paper, spectinomycin paper; (b) 1.5, 2. 0 mg SNAP anti-bacterial paper,
control group, ceftriaxone drug sensitive paper piece

VB T LT R AN KA B AR TR 244 4 2 (5
TR BRERT » 3 SR RS 24 BT AR QTR PR SR P AR < o R i 2 K
RIS R AR WA Bk 7. B T NO 200 1) iS4t
R S8R A PR A DA S IO B e R AR T
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PRAE AR PR B A 2 28 10 55 1A s 40
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