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Ultrastructural Observation on Nymphal Armillifer sp. by
Scanning Electron Microscopy and Phylogenetic
Analysis Based on 18S rRNA
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(1 College of Animal Science and Technology, Guangxi University, Nanning 530005, China; 2 Shanghai
Veterinary Research Institute, CAAS/Key Laboratory of Animal Parasitology, Ministry of Agriculture,
Shanghai 200232, China)

[Abstract] Objective To observe the ultrastructure of nymphal Armillifer sp. isolated from Macaca fascicularis by
using scanning electron microscope (SEM), and analyze the phylogenetic relationships based on 18S rRNA gene sequences.
Methods The parasite samples stored in 70% alcohol were fixed by glutaraldehyde and osmium peroxide. Ultrastructural
characters of those samples were observed under SEM.  Amplification and sequencing of the 18S rRNA gene were
performed following the extraction of total genome DNA. Sequence analysis was performed based on multiple alignment
using ClustalX1.83, while phylogenetic analysis was made by Neighbor-Joining method using MEGA4.0.  Results The
nymphs were in cylindrical shape, the body slightly claviform tapering to posterior end. Abdominal annuli were gradually
widened from anterior to posterior parts, the 12th—13th abdominal annuli of which were similar in width. The annuli
ranged closer in the front half body, whereas in the latter part there were certain gaps between them. The circular-shaped
mouth located in the middle of head ventrally. Folds were seen in inner margin of the mouth with a pair of curved

hooks on both sides above it which practically disposed in a straight line. Two pairs of large sensory papillae were
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observed symmetrically over the last thoracic annulus of cephalothoraxs lying below the outer hook, and the first

abdominal annulus was near the median ventral line. The number of abdominal annuli was 29, not including 2
incomplete terminal annuli. Rounded sensory papillae were fully distributed on the body surface, except the dorsal side of
head and the ventral part of the terminal annulus. Agglomerate-like anus opening was observed at the end of ventral
abdominal annuli and distinctly sub-terminal.  These morphological features demonstrated that the nymphs were highly
similar with that of Armillifer moniliformis Diesing, 1835. A fragment of 18SrRNA gene (1 836 bp) sequences was obtained
by PCR combined with sequencing, and was registered to the GeneBank database with an accession number HMO048870.

The phylogenetic tree indicated that A. moniliformis, A.agkistrodontis and A. armillatus were at the same clade with a bootstrap

value at 95%, and A. moniliformis and A. agkistrodontis were solo at a clade with a bootstrap value of 75%.

Conclusion

The nymphs isolated from Macaca fascicularis are identified as A. moniliformis temporarily.

[Key words] Armillifer moniliformis; Nymph; Ultrastructure; 18SrRNA; Phylogenetic analysis
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AT A TR AR A RART
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i 5 i 5 OR dL (HM756289) | i B2 i L Sk i
(EF583871, M29931) ., #athHIEH (FJ528908) . #fi
I HL (EU370434) | 5T & A 3 i Je 0 3k 0k & 1
(AY304520); ffifE B4 (Insecta) AU (Ther-
mobia sp., AY338726) FIMHkEE 44 ( Malacostrata)
AR HR KR ( Rhopalophthalmus sp., AM422488) f1E
JHNERE, 38 ClustalX 1.83 PEFT 2 8 F8 A,
FIH MEGA 4.0 fifi 450 A % 7 (Neighbor-Joining,
NJ) HEE 50% 280 —8H, FR{E (Bootstrap values)
HHE 1000 K,
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B R IATIE B, R “C” B3 W40 5
MESIL A (B 1A); | HRENIENA A R FA
(E1B) . BGEE KZN 1.6 em, 2 RIFREG
HkE, SkumfhEIRH, BERGEIRE A (B 10),
R Y AR R AR B K R ZIE TR, B 70% L EE
4 CIRAT

2 AHBENE

PR ER, AR RFRR, BB, RKunAs
4, By, HEmETAE, 2EIE (K 24,
B), HI#H 0.15~0.19 mm, HF 75w 0L —
Xt 85 0 JLPRER AT b, A 0.07~
0.09 mm, JNEFL 0.11~0.14 mm (& 2C, D), H4h

RRLTIO

4 = B

A HHJE R C REEE; B, A MAFETHE; C. JRBE A
EEii
A. Typical encapsulated shaped nymphal stage; B: Nymph in liver; C:
Nymph on the omentum.

1 BERER AFERNR TR RER

Fig. 1 Nymph parasitized in Macaca fascicularis

MEARIE R T7, Sk e — 39 B3R L&A — X FR
AR B sEFL %€, 29 0.07 mmx0.05 mm, ZfEHEE—
A AN A — XX FR I R RRGEFLEE, 29 0.06
mmx0.05 mm (& 2A), MEFRECH AR 29 MR
W CRuGA 2 AN A 1 4 1R 58 B IR AT TR AE
W), BUBERA IR FERHGTE, 2 12~13 I
TEE5E, 29038 mm, EIFZ[A], FERTEBOERE B,
FEJa B — I, 45 I8 P B T GE Ak Y
, EHEZRILE “HRUire” 450 (BI2E, F),
A A B AR P e 2L, (A7 E i 5K
TR A WA KRR (B 26, H, 1), 15k
BRI AR AR B RLEE, 404 (0015~
0.025) mmx (0015~0.020) mm, 3% 100 pm? 44
4074, dwe e — T ERFR Ui ) S AN SE R IR 20 E Y
LR IR, 250 (0.040~0.047) mmx (0027~
0040) mm, “FIJ4F 100 wm® 294 119 DFLE, K

Az AHSKER, IRE (x100); B: AHU (x750); C: A5 HH (x350); D. & HU4, EHE (x350); E: AR TREHLAFE VI (x2000);
F: RS “HRNRE" 451 (x2000); G: AHRER (x150); H: JEEF ERYBGEFLR (x150); . AR ERMBEIEFLR (x3 500); J. A HRAK

SEATTIHF T (x500),

A Cephalothorax of nymph, ventral view (x100); B: Mouth of nymph (x750); C: Hooks of nymph (x350); D: Hooks of nymph, ventral view
(x350); E: Abdominal annuli inflexed V-shape in the ventral middle line (x2 000); F. Posterior edge of abdominal annuli showing saw-like

(x2 000); G: Terminal segment of nymph (x150); H:. Sensory papillac on the abdominal annuli (x150); I. Sensory papillae on the incom-

plete annulus (x3 500); J: Anus opening at the ventral terminal segment of nymph (x500) .
B2 dpEikoE AR E

Fig. 2 Nymphal Armillifer sp. by scanning electron microscopy
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Fig. 3 Schematic representation of a nymph showing
different structures on the body surface
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M: DNA#RES); 1. BERIEFARRY G,
M: DNA marker; 1. PCR product of A. moniliformis.
4 SEBRmpE IR A 18S rRNA EF PCR # 74
Fig. 4 Analysis of PCR amplified 18S rRNA from A. moniliformis
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99 BAAETHIL A, amillatus, HMT56289 K Snakes .
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100 PENRBEYR Rhopalophthalmus sp., AM422488 WIIRAE X Malacostrata
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Fig.5 A bootstrap 50% cut-off consensus tree inferred form 18S rRNA gene given in text using the Neighbor-Joining method
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