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Rat Model of Acute Methanol Poisoning with Ocular Changes
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Abstract: Objective  To develop a rat model manifesting acute methanol poisoning and study the ocular
changes so as to lay foundations for further investigation of visual impairment. Methods Thirty-two SD rats were
randomly divided into group A (low methanol dosage group, n=8), B (high methanol dosage group, n=8), C (saline
control group, n=8) and D (air control group, n=8). Group A and B were exposed to a mixture of N,O/O,and given
different dosage of methanol by gavage. Group C was exposed to N,O/O, and given the same volume of saline as
group B. Group D was exposed to normal air and given the same dosage of methanol as group B. General condition,
ocular changes, methanol concentration in venous blood, electroretinogram and retinal histopathologic changes were
analyzed. Results  Methanol - intoxicated rats were characteristic by slow reaction, incoordination, optic disc
hyperemia and edema and retinal haemorrhage. Body mass loss was significant in group A and B when compared
with group C and D (P< 0.05), which was (187£12) g in A and (176+13) g in B, respectively. A-wave and b- wave
of electroretinogram were markedly reduced in group A and B (P< 0.05), which was (87+13) pV and (187+38) uV in
group A, and (53+19) pV and (132+39) pV in group B, respectively. Retinal edema, derangement of cells and
vacuoles were obvious under light microscope. Changes under electromicroscope were characteristic by cell apoptosis,
mitochondria swollen, and cristae disruption. These changes were more obvious in group B. Conclusion Acute
methanol poisoning in rats could be successfully duplicated by exposure to a mixture of N,O/O, methanol
administration by gavage, with typical retinal structural and functional changes.
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Table 1 Changes of body mass in rats before and after gavage A B
(xts, )

Group Before gavage After gavage SR s R _'.ﬁ;.
A 209+12 187+12" - £ -' S0
B 21249 1764139 AN i S
C 209+11 223+7 € D
D 208+10 220+13 B 1 hEHE SR AKX R R EEE
SNK- g test, 1) Compared with group C and D, P< 0.05 Fig.1  Electroretinogram of methanol-intoxicated and

control group
A: Markedly reduction of a~wave and b-wave in group A and B;

2.2

B:  Extinction of ERG in one and two rats of group A and B
A B 1 2 ERG respectively; C and D: Normal ERG in control groups (group C and D)
, 2 AB a b
(P<0.0001), B b , ) (
(P<0.05),a 2A);B :
(P>0.05) CD ERG , )
(P >0.05) ERG 1 : , ( 2B);

2 ERG ab ( 2CD)
Table 2 Comparison of the latency and amplitude of a- wave 2.4.2 B

and b-wave in ERG between methanol- intoxicated and control ( 3A);

group (x£5) ( 3B):
Group a- wave : b- wave : ’
Latency(ms) Amplitude(uV) Latency(ms) Amplitude(uV)
18.2+2.0 87+13% 43.2+3.7 187+38Y (30 A B
18.0+1.5 53+19%? 54.5+13.1% 132+39Y ' CD

A
B
C 17.7+1.6 122+24 42.0+4.8 391+108 ; ) )
D
F
P

17.0£1.6 121+26 42.2+3.7 343+110 , ( 3D EF
0.695 13.88 4.72 13.32

0.564 <0.001 0.01 <0.001

SNK-q test, 1) Compared with group C and D, P< 0.05; 2)

Compared with group A, P< 0.05; 3) Compared with other groups, P<
31
0.05 .

2.3 ;
C=6.8989+0.008254A (A
) r=0.9938 A
(43.8+16.5) mmol/L, B (219.0+41.0) mmol/L, o
C (34+24) mmol/L D (14.4%6.2) :
mmol/L (F=161.42, P< 0.0001); B A ,
(P<0.05 CD , P >0.05 ERG
2.4 ;
2.4.1 A :
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Fig.2 Retinal histology of methanol-intoxicated and control group under light microscope

2A: group A manifested derangement of the inner and outer nuclear layer and enlarged spacing between the cells; 2B: group B displayed obvious
retinal edema with prominent vacuoles at the outer segment of photoreceptors; visible disarrangement of the inner and outer nuclear layer with dilatated
cell space: large vacuoles and edema of the ganglion cell layers; 2C and 2D: Normal retinal morphous of group C and D, respectively; HE, x200
Fig.3 Retinal ultrastructure of methanol-intoxicated and control group under electronmicroscope

3A: Widespread apoptosis of retinal cells with evident nuclear pyknosis in group B {red long arrow, x8 000); 3B: Derangement and dilated
photoreceptor dises were seen in group A and B (red arrowhead, x6 000); 3C: Mitochondria of group A and B were generally swollen with disrupted
cristae; some were difficult to identified (red dash line arrow, x10 000); D to F showed the normal retinal ultrastructure in group C and Dy 3D:

round and tightly aligned cells (x4 000); 3E: well-arranged photoreceptor dises (x17 000); 3F: regular oval-shaped mitochondria (x1 500)
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