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[Abstract] Objective To observe the effects of stimulating Baihui (GV20) and Tinggong (SI19) with
electroacupuncture (EA) of different frequencies on hydrops in the cochlea, the ultrastructure of the spiral ganglion, and
the contents of plasma cyclic adenosine monophosphate (cAMP) and aquaporin-2 (AQP2) in guinea pig models of
Meniere’s disease (MD) with endolymphatic hydrops (EH), for discovering the optimal EA frequency in treating EH,
analyzing its critical action mechanism, and providing the experimental foundation for acupuncture-moxibustion
treatment of MD. Method Healthy male guinea pigs were randomly divided into a blank control group, a model group,

an acupuncture group, a 2 Hz EA group, and a 100 Hz EA group. Eight animals in each group were used to detect the
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hydrops degree in the cochlea and the contents of plasma cAMP and AQP2. The other five animals in each group were
used to observe the changes in the ultrastructure of the cochlear spiral ganglion. The EH model was established using
intraperitoneal injection of 1-deamino-8-D-arginine vasopressin (DDAVP). After modeling, the 2 Hz EA group received
2 Hz EA stimulation to Baihui and unilateral Tinggong acupoints, with the needles retained for 20 min once daily for 10
consecutive days; the 100 Hz EA group received 100 Hz EA stimulation with the same operation as in the 2 Hz EA
group. The acupuncture group only received acupuncture at Baihui and unilateral Tinggong acupoints without electrical
stimulation. The five groups of guinea pigs all underwent the examination of hydrops in the cochlea to calculate the
ratio of scala media area to (scala media area + scala vestibule area), the detection of the contents of plasma cAMP
and AQP2, and observation of the changes of the ultrastructure of the cochlear spiral ganglion. Result Compared with
the blank control group, the cochlear hydrops was more serious, the spiral ganglion cells showed degenerative damage,
and the ratio of scala media area to (scala media area + scala vestibule area) and the contents of cAMP and AQP2
increased in the model group (P<<0.01); compared with the model group, the cochlear hydrops was reduced to different
extents in the intervention groups, the ratio of scala media area to (scala media area + scala vestibule area)
significantly dropped (P<<0.01), and the degenerative damage of spiral ganglion cells gained improvement. The 100 Hz
EA exerted more significant effects in improving cochlear hydrops and healing the spiral ganglion cells in the EH model
guinea pigs and inhibiting the over-expression of plasma cAMP and AQP2 as well (P<<0.01). Conclusion The
low-frequency (2 Hz) and high-frequency (100 Hz) EA both can reduce cochlear hydrops in the EH model guinea pigs,
of which the high-frequency intervention group can produce more significant efficacy, whose mechanism may be
dependent on the positive regulation of plasma cAMP and AQP2 levels, inhibition of cellular degeneration, and
promotion of cell repair.

[Key words] Electroacupuncture; Electroacupuncture frequency; Meniere’s disease; Endolymphatic hydrops; Cyclic

adenosine monophosphate; Aquaporin-2; Guinea pigs
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FF o FLEARHL o RIS, FLIG 2R s R RBOR
O iz is T NN BB I 7T, A% RE 98 15 i
SN N HBARE PREE K R i PR AR o DRI AE J R S
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