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Impacts of Formaldehyde Stress on Hydrogen Peroxide Accumulation in Guard Cells and Stomatal Aperture
and Conductance of Vicia Faba
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Abstract: It has showed that formaldehyde (HCHO ) concentrations in indoor air have elevated recently. Here we used Vicia faba as a test
plant to examine the variations of the stomatal aperture and conductance, hydrogen peroxide content, and the activities of antioxidant en—
zymes under HCHO stress for 0, 24, 48 h and 72 h. The subcellular localization of H,0, was also measured by fluorescence microscopy. The
activities of catalase (CAT), peroxidase (POD) and ascorbate peroxidase (APX) increased at the beginning but decreased afterward. Under
HCHO stress for 72 h, superoxide dismutase(SOD) activity of V. faba leaves raised from 284.52 U min™'* g™ FW to 291.44 U-min™'* g™’
FW, resulting in increase of H,0, content from 1.31 pmol *g™ FW to 2.39 pmol *g™ FW. Under 0~48 h of HCHO stress, H,0, in V. faba
leaves was mainly distributed in the cytoplasm of guard cells, whereas H,0, accumulated in both the cytoplasm and the chloroplast of the
guard cells after 72 h. The stomatal aperture and conductance decreased by 46.50% and 78.80%, respectively, after continuous HCHO
stress for 72 h. Ascorbic acid(ASA )~daubed experiment confirmed that H,0, played a critical role in regulating the stomatal aperture and
conductance of the plant. This research indicates that H,0, is localized in guard cells of V. faba leaves under HCHO stress of 0.46~0.72 mg*
m~, which effectively inhibits the stomatal aperture and conductance of V. faba leaves and thus protects plant from HCHO stresses.
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Figure 1 Stomatal aperture, stomatal conductance and H,0,

content of Vicia faba leaves under HCHO stresses for different time
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a—d and i—m for fluorescent distribution of H,0, in guard cells under 420~485 nm excitation wavelength of blue light;

e—h and n—q for shape and contour of guard cells under same magnification ratio with ordinary light source. Bars=2 mm
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Figure 2 Fluorescence subcellular localization detection of H,0, in Vicia faba guard cells under HCHO stresses for different times
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Bars=2 mm; a—c for fluorescence distribution of H,0, in guard cells under 420~485 nm excitation wavelength of blue light;

d—f for shape and contour of guard cells under the same magnification ratio with ordinary light source. Bars=2 mm
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Figure 3 Fluorescence subcellular localization detection of H,0,1in Viciafaba guard cells under HCHO stresses for different time by daubing ASA

FER RS SR DA 1, WA, XHE
PIAS [R) b B (] A S HL0, S AL E S 3
FEVEAT T A MBI B AH I R0 - w0, AN TR B
i) HCHO 4b ¥ F A 21 H,0, 5 AFLIFER r {H
}-0.65~-0.63, & H1EE A OC (P<0.05), 5 RALFEE
1 r {H-0.90~-0.79 , % 1= FE T AH E (P<0.01) o X
B HCHO Wie 5 R A SFLIT BE AR BE T RS 1,0,
FUEG B EME, o~ TIESES K HCHO $R2e4b B
TR DANE T H0, B S SE R A G B LI A
PR FER T, XURIE ASA JE4 HCHO AbPEfY 78
G R T T ARALITEE VA H0, SR . 25
RN 4), KT ASA M 5 KUK ASA 1
A A H0, & 1.92 wmol *g™' FW i 2 [ 2
1.45 wmol g™ FW, AL FEFIHFFE 2 35 5 TR0
K ASA I F, 4090 BT 21,798 6% . FHERIK ASA
JEHEN A G R H,0, & 5L E A T B A
KM, KM H0, i NS IR BT R
K (r=-0.76,P<0.05) , 55 T JE /) b T 22 i BEAH OC
(r=-0.97,P<0.01), WU HCHO Wi T 518 H0,
PR T S ALTF RN T BRI
2.4 HCHO BB THEEM S EE S

T T HCHO Wiia 5 R4 & 4 i 1,0,
TrET R, 3 RITE 0.24 .48 .72 h XTHE N AR
ARG /) CAT.SOD .POD A1 APX 1&MEEF T 100

FE LR BN 5), 5 0h WENA I A AHEL, HCHO
AL FE 24 h BFAE I B CAT.SOD . POD #1 APX Y7
MBI R ETH &, 0 BT 7.22% .3.20% 14.77% Fl
6.72% , Uit BIFE I [R] (1Y) HCHO BB 75 548 S R b
A B AEVATL T 7 355 ot 5 ot F it 5 )R] B K, A A I
i CAT I APX B PE—T FFE, M 24 h ] 72 h 435
FEAK 22.66% 1 12.85% ; POD i PESE BT+ 7.64% )5 X
FEAK 27.07%;SOD 16 M IF i %A & B B4R 1L, 72 h
fFAN 284.52 Urmin™ g FW % T+ 2 291.44 U min™'-
g FW. £ HCHO ZbFE 24~72 h WATA] 440 [R] B a] (Y
FE I e FTAE A1 FE 55,24 h AT 48 b HsFAE P I - 14 1Y
R VLY FUAR SR, 72 h B SOD 16k e AR A g L (3
CAT.POD Fl APX {f¥E LAESMIL . X Ui HCHO Ab 2
72 h % G A K RS MR B T 5 2
Flo 1 EIRZERATHL, HCHO WRAiES T SoD i,
X} CAT.POD \APX 1& M2 Sei 3 e il .

3 e

AWFFTEE R BoR , HCHO A FEW) ] CAT . POD Al
APX &M LTt Bl A B A (R G A R R R A (A
5), A ULER G AE HCHO Ab R4 3) RI 26 B H 481k
PGB0, X PRI A B[R] P 2 T 2 AR T B
H,0, BT A AL BB AL ] , (F Bl 5 A0 s (] 1) B4
HCHO WMra#iiil 7 # A& CAT.POD F1 APX A1



1244
251
a
= 20F T
iy b T
o - .
= 15F -
g
el
i) L
pe 1.0
=)
= 05F
0
Oh 48 h ASA/48 h
V3L
35r
B
~..E 25F
2 20F b
E ; T
= 15 T L
i T
= 10
r
st
0 Oh 48 h ASA/48 h
Ab Ty
1.75+
a
1.70+
o
1.65F
] b T
3 L60f J_
: I
= 1.55¢+
= 150 |
v 1.50
1.45F
1.40+
1.35
Oh 48 h ASA/48 h
V3L
B 4 &3k ASA J§ HCHO 432 48 h BFREM K H,0, EEMS
LFE SENELER

Figure 4 H,0, content, stomatal aperture and conductance of Vicia

faba leaves under HCHO stresses for 48 h after daubing ASA
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leaves under HCHO stresses for different time
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