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Effect of 18f-glycyrrhetinic acid on ultrastructure of nasal mucosa cilia in rat models of allergic rhinitis
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[Abstract] Objective To observe the ultrastructure changes of nasal mucosa cilia in rat models of allergic rhinitis (AR) ,
and the effect of 183-glycyrrhetinic acid on the pathological changes of nasal mucosa cilia. Methods Totally 96 Wistar rats were
randomly divided into 4 groups: normal control group, AR model group. loratadine treatment group and glycyrrhetinic acid
treatment group. AR models were established by ovalbumin-induction, and then each group was administered with corresponding
treatments. At 2 weeks, 4 weeks, 6 weeks, and 10 weeks after treatment, the behavioral changes were compared between
different groups and the ultrastructure changes of nasal mucosa cilia were observed under scanning electron microscope and
transmission electron microscope in each group. Results Model group developed typical AR symptoms: the cilia in the top layer
of the nasal mucosa were disordered, lodging, matted together and some were even lost; the cilia membrane was broken, and
the microtubules of cilia were reduced or disappeared; furthermore, small and abnormal cilia were observed. while mucous
blanket on the top of cilia was thickened and contained neutrophils. monocytes, eosinophils and other inflammatory cells; and

with persistent allergen exposure, the morphological changes of the nasal mucosa cilia aggravated gradually. While in both

[ BH] 2014-03-03 [#=ZH#] 2014-05-08

[E£TE] EKHREEIES (81160449) 1l 4 T4 747 M BB 1 %13 H (GSWST2011-06) . H il 44 i B8 25 B 2% 4% A BF 58 1518 ( GZK-
2011-22). Supported by National Natural Science Foundation of China (81160449 ), Project of Industrial Plan of Gansu Health Bureau
(GSWST2011-06) and Program of TCM Science and Technology of Gansu Province(GZK-2011-22).

[fEE®EA] T 3,4, E-mail:657346784@qq. com

* {5 VE# (Corresponding author). Tel: 0931-8356522, E-mail:790736924(@ qq. com



1.

B, A 18R H i UK IR X A B A B S T B A 26 M £T T W 4 ) ) 5 T s 27

glycyrrhetinic acid treatment group and loratadine treatment group, the AR symptoms were relieved gradually, and the

morphological damages of nasal mucosa were gradually recovered: the cilia were well arranged with the density similar to that of

normal group, and small cilia were reduced and the thickened mucous blanket on the top of cilia disappeared.

Conclusion Persistent exposure to allergen can lead to progressive ultrastructure damages to nasal mucosa cilia in rat AR

model, and 18@-glycyrrhetinic acid can, to some extent, relieve or even reverse the ultrastructure changes of nasal mucosa cilia.
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Tab 1 Comparison of symptom scores in each group after administration of agents at different time points
n==6,rts
Time alter administration
Symptom Group
2 weeks 4 weeks 6 weeks 10 weeks

Nose-snatching Normal 0.67+0.52 0.50+0.55 0.33+0.52 0.33%+0.52
Model 1.83+0.41" 1.8340.75* 1.674+0.52* 1.6740.52*
Loratadine 0.83+0.75*4 0.6740.524 0.83%+0.75% 0.6740.824
18B-glycyrrhetinic acid 1.1740.41*4 0.83%£0. 414 0.6740.524 0.5040. 554

Sneeze Normal 0.6740.52 0.3340.52 0.5040. 55 0.6740.52
Model 2.67+0.52" 2.83+0.41 2.67+0.52" 2.50+0.55"
Loratadine 1.33+1. 034 0.6740. 834 0.834+0.41% 1.17+0.414
18p-glycyrrhetinic acid 1.17+£0. 414 0.6740.524 1.00+0. 634 1.17£0. 7548

Snot Normal 0.5040.55 0.6740.52 0.5040. 55 0.67+0.52
Model 2.1740.75"% 2.3340.52" 2.00£0. 63" 2.17£0.75"
Loratadine 1.17+0.414 1.17+0. 754 0.83%0.754 1.33+0.524
18p-glycyrrhetinic acid 1.00+1. 094 1.00%0. 634 0.6740.524 1.00+0. 634

Total Normal 1.834+0.75 1.5040. 84 1.33+£0.52 2.67£0.52
Model 6.67+0.82" 7.0040.63" 6.3340.82" 7.3340.52"
Loratadine 3.33+£1.51*4 2.5041. 0458 2.5040. 844 3.334+1.364
18B-glycyrrhetinic acid 3.33+1.51*4 2.5041. 044 2.33+1.03%4 3.33+1.514

* P<C0. 05 vs normal group; © P<C0. 05 vs model group
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Fig 1 Comparison of cilia ultrastructure between different groups 2 weeks after administration of corresponding agents

A:Normal control group; B:Model group. thick mucus blanket on the top of cilia in large areas(—), cilia matting together

(/\); C:Loratadine treatment group, thick mucus blanket on the top of some cilia (—), a few cilia matting together(/A\); D:

18@-glycyrrhetinic acid treatment group, dense cilia with a few matting together (—), goblet cell (A) ; E:Normal control

group; F:Model group,thick mucus blanket containing neutrophils (=) and other inflammatory cells; G: Model group, show-

ing decreased microtubules in normal-sized cilia(long arrow) and small cilia (/\), rupture of ciliary membrane (short arrow) ;

H: Loratadine group, dense and normal cilia with a few short and abnormal cilia (—); I.183-glycyrrhetinic acid treatment

group,dense and normal cilia with a few short and abnormal cilia (—). Original magnification: X5 000 (A, B, C, D),

X10 000 (F),X20 000 (E, H, ), X80 000(G)
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Fig 2 Comparison of cilia ultrastructure between different groups 4 weeks after administration of corresponding agents

A:Model group, showing loss of cilia with remaining cilia matting together and exposure of goblet cells (/\); B:Loratadine treatment
group, dense cilia with a few matted together (—); C:183-glycyrrhetinic acid treatment group, dense cilia with a few matted together
(—); D:Model group, showing short and abnormal cilia, abnormal protrusion of membrane and basal body without cilium (—); E:
Model group, rupture of cilia membrane (long arrow) , cilia without microtubule (short arrow) and small cilia with only one pair of mi-
crotubules in the center (/\); F:Loratadine treatment group. dense and normal cilia with a few short and abnormal cilia (—), goblet
cell (A); G: 183-glycyrrhetinic acid treatment group, dense and normal cilia arranged with a few short and abnormal cilia (=), goblet

cell (/). Original magnification: X5 000 (A, B, C),X20 000 (D, F, G, X80 000 (E)
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Fig 3 Comparison of cilia ultrastructure between different groups 6 weeks after administration of corresponding agents

A:Model group, ciliary destruction as loss, lodging and matting together, with some cilia remaining normal (short arrow)
and the exposure of goblet cell (long arrow) and ciliated cell (/\); B:Loratadine treatment group, dense cilia with few matted
together (—); C:18p-glycyrrhetinic acid treatment group, dense cilia with few matted together (—); D:Model group,extensive
loss of cilia, cytolysis (—) and organelle degradation (/\); E: Model group,rupture of ciliary membrane (/\),short and abnor-
mal cilia with only one pair of microtubules (—); F:Loratadine treatment group,dense and normal cilia with few short and ab-
normal cilia (—) ; G:18@-glycyrrhetinic acid treatment group,dense and normal cilia with few short and abnormal cilia (—).

Original magnification: X5 000 (A, B, C),X20 000 (D, F, G), X80 000 (E)
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Fig 4 Comparison of cilia ultrastructure between different groups 10 weeks after administration of corresponding agents

A:Model group. showing extensive destruction of cilia, and the exposure of goblet cell (—)and ciliated cell (/\); B:lLorata-

dine treatment group, dense cilia with very few matted together; C:18B-glycyrrhetinic acid treatment group, dense cilia with

very few matted together; D:Model group. rupture and degradation of ciliated cell (—), loss of cilia, absence of basal body (/) ;

E: Model group, fusion of cilia and rupture of ciliary membrane (long arrow) , small cilium with only one pair of microtubule (/\), and

absence of microtubule in cilia (short arrow); F:Loratadine treatment group:dense cilia; G:183-glycyrrhetinic acid treatment group,

dense cilia in one direction. Original magnification: X5 000 (A, B, C),X20 000 (D, F, G), X80 000 (E)
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