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Clinical application of galactomannan test in early diagnosis of aspergil-

losis in captive marine animals

DONG Guixin"*', ZHANG Delv’, HUANG Zelin’, ZHANG Xiaomin’, LIANG Shuyu’, CHEN
Xiaofen’, SHEN Bo’, ZHANG Peng"’

(1 Guangdong Chimelong Group, Co. , Ltd. , Guangzhou 511400, China)

(2 Chimelong Ocean Kingdom, Zhuhai 519000, China)

(3 Guangdong South China Rare Wild Animal Species Conservation Center, Zhuhai 519031, China)

Abstract: Aspergillosis is one of the most common diseases in captive marine animals, and the early diagnosis of infec-
tion has not been reported. Galactomannan (GM) test is a good method for Aspergillus detection, which has a high clini-
cal value in the early diagnosis of human medical 4Aspergillus infection, and can significantly improve the detection rate
of Aspergillus patients. The purpose of this study was to investigate the clinical value of the GM test in the early diagno-
sis of aspergillosis infection in captive marine animals. The serum of 106 captive marine animals was tested for GM anti-
gen, 25 were positive and 81 were negative. The dynamic changes of GM antigen levels before and after antifungal treat-
ment were detected in 21 positive individuals. In addition, clinical data of the infected animals were collected for statisti-
cal analysis, and the value of GM detection for the early diagnosis of Aspergillus infection in captive marine animals was
evaluated. When single I > 0. 7 was used as the positive threshold for sea mammals and single I > 1. 2 as the positive
threshold for seabirds, the results showed that the sensitivity and specificity of the test were 91% for sea mammals and
94% for seabirds. This study shows that the GM test can effectively reflect the degree of Aspergillus infection in captive
Marine animals through GM test, which can be an early, rapid and accurate diagnostic index, and has high clinical appli-
cation value.
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B0 H R AR TR SN 38 N A5 TN B A R 55 1 B
Wb HATC N sh o 8 ih &
(Gulland, 2018; Itoh er al. , 2020), %5 40 FA1E Kk
W IE WA S22 W, I8 A7 K B S A
K (Schneider et al. , 2014; Gulland, 2018), 7£ I K
M b, RRreWTB GRERA S | e
K54 X ih g ) I HA2 W48 R m RIG 7 VR H
TaAR, SiRizRin, EWREERZE, Fiih
BIRISIE TAEMRGr gk — DG, I8 05 X7 B 3%
TR S it R e R A A Oy, X SR
J7 B &% LA & Y (Marcio and Marr, 2005; f5
AN, 2018),

M R EfE NRE R, &
L H # BB (Galactomannan, GM) ¥ . G 4
I (B-D-7%5 B, B-D-glucan test) DA & 5L i PCR 4§
(Johan et al., 2002; Maertens et al. , 2007; X1 \V. jili
L, 2014), X 3POTIEM REEEE (40
90.2%. 87.5% F195.0%), FrFrkd i T (5
WK 97. 5%, 89. 6% H196. 6%), (HTEK: M k7 2%
H 5, GM ki B & M b o (2R A
2010; PSR, 2011). GM IR 5 2 I A G 56
B2 IR (hENRHE R i 2 5
23, 2007; HA%, 2012). GM i 5 B2 24 il
BHRRAVRIG, WEHLUP AR, HEggm
A 22 Tt ] RE 5 GM By FVAH T, GM BETL
HEHWEEMRIER (E8E, 20105 58t 5%,
2018). FEFUC L BE, G Il i AN A GM
i, ErlisWith &R . GM AR & i 26 [ Bio-
Rad 2~ EIWE A&, RrlpE3L H 8 REbURE, 456708
P F B0 ELISA J7 vk, i faf SR VR I 2
3hNBIAT RIS ZE IR, B F 2 ny 2 2L H & Mt
JERT ZE I PR ARG 6 d A2 WG 10 d BIATAG 1Y, 2L
IESEELR 2 W, O BR AR 4R S SR 9T AR
B R 28 96 Y 9 T o el e 0 L TR 24 400 B M Rt
ARG E, RS TIRIT A (Marr e
al. , 2004; Mennink-Kemten et al. , 2004). H Hj GM
R &8 T g S (BRE R AE, 2007; iR
A, 2011), X SR A DLARGE

TR Sl o) 25 T 2 SR, JER R I SR T M i
WK, BUEAR, 81 ZH ) —Fhoxt i 25 1wk
RIS W 7 . A B TEMEE AN RE S
AEOR IR 5 1 Sh ) ih 2 TR R

WT5 vk o B WK B S (Odobenus rosmarus) |
198 (Spheniscidae) 55 ¥ 1 s ¥ 2 HOK T 2% T
PR LT, Wil R U, YRR T i A
B 2 RA G PGy . R RIRIGK B
W EA S W SR A i, (H 2 M &
TSR X E S g e A T A U . 2018 4F 5—
11 H X BRI BV 7 1R P DA i B 0L A il
o BN R MR GM BT, RIS B4 L J5 %5 FH
PEASEFFHLEFIAYT . [ S840 GM 4T,
B HIE AL T 5K (Delphinidae) . W42 7E N Y
it 25 o R ] 2D X RS . I (Otar-
riinae) . JLHIGEE (Alcidae) &5 shWTE AR IR [ i
MR, AERITCAEIRE B, 455 oAb 1l A% 2 5
PR 7 B 6 BN 9 H ik, R JCAE IR 1 07 2 22
B GM LR PR AMER T IO RTRYY, £ 8)
Py GM B AR S, At il 791 98 5 PR -t B AR
WA IEH o AHFFEE 1 GM ARSI I 1 3h 4 60 i 25
JRGLE L, 321 R 2 i T S W it A Y R 2
Jrk, X4 T S e A BRAE A R
PEHE=S

1 HRFE

SLYBhY)
B T 1 ]2 [ PN S R Y T 7 B ) A b R
B, AT A4 BRI TR 3R X (db 4 220
09", ZRZ:113°53"), HWAERYT PG, Wik @
MR, JE A R XS, AR, R
SRR 22, 5°C, AFSF- AR XN IR 80%, T IX
SRR BN 2 037 mm, AR FET, P
AEREF H 130 ~ 150 d, £FW=RD, EHMEZ,
WIS, MERA S RE HEGH k.
AW G ALY 74 2, AR K
31 H W5 16 . W14 2 5 (Delphinapter-
us leucas) 13 25 532 H fGiR28 2, Juik
WAL 4 11, YN IEAEIRT FVE IR 1 sh i . i
Wi 7L 20 P WAL IALARE 812 A R Y B 7 AT Sy WA i
B, A ERAERIL; R, HEESAW
I AE ISR 7 R M RN A2, 76 SR T A L e oy
PEPE BRI E DK I R, AE S GO0 —
WK 4 mL, 71 hPN 3 000 r/min &> 15 min, i
MEEE R Z b, SR BN (24 1 mL) %2
I A 3 AR B o T GMUBT RSN

1.1
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1.2 GMAm 77k

K ELISA Kl ifit 7 GM o HAK 7 kS U
M3 30 ul, i A 100 pL &£ 5 b R 5, F
100°C 7K % 3 min, LA 3 000 r/min &> 10 min, H
IEWA T, 796 FLAR AL A 50 nL 455
50 uL Ab 3 FEW, T 37°C B$22 90 min, TEBES .
TERALINA 375 pL VS VR, W T J5 A B Ak
200 pL, T3 T EOLEF 30 min, AL IR
100 uL, 7EPEK 450 nm AYREERALCT 5240, K GM
i R G Ui B i BRI TEAE, B
RSB0 2 18 PP X B L X R DA 6 A S 56 4
A M o Bk B2 Ay e R B I TR, B X
R Ay e ith 25 TR 1) S0 IV

FRAE GM 8 ECEAT GM SE56 FHAE B A g (o
A 2021), HAAI . GMAEE (1H) = FFEEA
OD1H / I FUE X HE OD{EI4ME . Bio-Rad 2\ 1] GM
WAl S22 A, (H Ak T
PEBE R FEAFEEARF DL (Marr et al. |, 2004),

ARBFFEH, HEPESNY) GM G RS I 3 A %) 25 BF
FEYEL, i H 2800 5 A B = R Sh P A
e & 2 sy, By, s shiy
GM (B Y8 IR JE AR HEL . AR I UG 3
VIR GM A8 5L = 0. SRR BRMEAIWT A I {E, (HR4
XS A B, — S R L B W 1 GM F5 A #)
0. 62 i IMLIT 4 A F IR AR kA, il RAE AR LA IE
H, UHOR Y, Y GM AR HGAH] 1. 15 B I
TAE IR, KGR EAIER . & E
P, ALfE 4 TAG DA (GM R 25 58 . F1 4 i
1%, SIERTF . EA B IKRE A A ) &5
BT HTE , B L S BRI GM A
MHEE = 0. 74 R FRVERIE , 150 B GM A
TR = 1 2VE M PEPEBIE . A0 A BE AR EL 54
A R R R B AR IE . S TR INIR T AR
A X H X GM R 5K BE AN R (25 A i BN
FRAE R 21 H RS FF RS B 6T, ik
S 1 RAR ST FRE M - (R4 A it 42 AT JRE 00 A B A )
W25, &R 50 mg, WML S 3 mg/kg PO
SID; % 5 mg/kg PO BID) FI4S L2525 H (% &
WA R AT, K 125 mg, WY
4 mg/kg PO SID; i & 5 mg/kg PO SID), #l$iL
ELIR R YT AT A GMPLE K sh &2 1k, RSk
RIS IIIE IR BERE, TSI # 50T .

1.3 BdEabr

ARHIFFE T AS KO 5K U SPSS 26. 0 48 1144 Ji2
FaHr. WWITATRS R R ki, P<0.0530R
PO ECE [ AE e G h 24 3 L 04 A mean + SD
FIR .

2 &R

2.1 failgh

HE 4 A BIF 5% 0 42 19 GM A I BH PR BRI, 31 R
MR AR 10 HPHPEAMA, BHPESH 32.2%; 16 H
Mg 3 HHMEAMA, BHEER R 18, 7%; 14 H
MR S HBHMEANMA, BHPER 35, 7%; 131
P P A A B A A 28 R ket 5 HLFH
PEAAR, BHMER N 17.8%; 4 HiEAE K1 2 HIH
PEAMA, BHIEZRIL 50. 0%, 106 Fil#F5E %t 4 ith 25
95 O A B AME S 23, 5%, H: it 48 Y BH PR R R
i, R PRPE SRR (R 1).

FR1 BEYWCMENEESPRELER
Table 1 Threshold value and positive results of GM test

oy AT BHMEANE FF P 1 PR 43 L
. Animal Positive Positive thresh-  Positive pro-
Animal e p
amount amount old value portion(%)
TR
Dolphin 31 10 >0.7 32.2
4
Walrus 16 3 =0.7 18.7
W [
F&m 14 5 >0.7 35.7
Sealion
i
Beluga 13 0 >0.7 0
N
A 28 5 >1.2 17.8
Penguin
46
Puffin 4 2 >1.2 50.0
T Total 106 25 23.5

2.2 IRITRCR

21 1] GM BH AN A 25 7 11 IR AR ST B mke - 5
LEZEI% Fr s sl FH 2, S8 Al 14 ~ 45 d B il
BRAYT, P 19 BT G, 2 B 24T
B, HRTERFLIBIT . 2WE, FFHZEF
BT A B30 GARTR 33.3%), o7 BEMR AT
ARL6 B (RETHE50.0%), FF L Z TG AR 7 FEmk
RITAER00] 6 RT3 83. 3%) (F£2), 21 HIHAMEA
IR IR A5 90. 5%
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Table 2  Effect of two antifungal drugs on aspergillosis
TS R L E #2459 Antifungal agent JE5
Treatment outcome AR ST EEME Voriconzole 4L Z57F Terbinafine R 37 FEME + 45 b Z57F Voriconzole + Terbinazole Total
137 8 Number of treatment 12 9 12 21
VA4 Number of cure 6 3 10 19
%% % Number of improvement 2 2
VAT Recovery rate( %) 50.0 33.3 83.3 90. 5

2.3 IRYTHIIE GM A4S

2.3. 1 MEERELSYARIT T E CM AN R A A
114 HOg i L W th & e yr o, RIT

B A9 GM B 2.36 + 2,12, JAY7F 5 B9 GM{E K

0.34+0.15, JPRE15~45d, &6 M. GITFAT

JE A RXT LA A E R (1 =3.48, P <

0.05) (3% 3).

R3 BEMEEINYIGTEIE GM N R LLE
Table 3 Comparison of GM test results of marine mammals

before and after treatment

St YT AT GMAEEL 9T GMAEEL
Animal codejname GM value of GM value of
prior treatment after treatment
S1 4.35 0.32
S2 1.16 0. 46
S3 0.75 0.36
S4 0. 86 0.31
S5 0.73 0. 62
D1 1.01 0.45
D2 5. 60 0.27
D3 1. 04 0.12
D4 0.89 0.15
AVA! 1. 15 0. 58
w2 0. 80 0.17
W3 3.13 0.45
K1 4.81 0.30
K2 6.76 0.27
$§g§~nj@£t 2.36+2.12 0.34+0.15
*P<0.05

2.3.2 BTESISBITRE GM AT S R AL

1E 7 R e St & pinyr o, IRYT N GM
fH M 3.40+2.00, JAY7 5 GMAE N 0. 88 + 0. 55,
BATRE14~45d, 5 AR, 2 R 2k
CLIBIT o SR LB TT TS 45 R LU AR AE W T 2
5t (t=3.227,P<0.05) (¥ 4).

F4 BELEERTIEGMENERILER
Table 4 Comparison of GM test results of marine birds

before and after treatment

SR YT GMFEEL AT G GMIEHL
Animal co d:name GM value of prior GM value of after
treatment treatment
Gl 5.10 1.12
G2 1.95 0.29
G3 1.82 1.54
G4 1.55 1. 15
G5 5.71 1.43
P1 5.76 0.23
P2 1.92 0.42
SR + pRifE2E
Mean + SD* 3.40+2.00 0.88+0.55

*P<0.05

3 ittt

GM 2y FLIE 1 — e JE s o, 70 B L (o
A S, shAS I HAK AR L, B R
WA W RO VR (O NS, 2018), Plate-
lia Aspergillus 2 H 1iif ] ELISA 361 GM fi4 ik — R
m iR &, SR BRI S H A R A
JEE MR S (Marr et al. , 2004), SR ARG R iz
SUN L LN EE S T 3 7 N I N NN R =N
] SR HT (= 22 1 it B 2 Wibr R TR B AR AR 7RI
A Ab PR VR I o i v — BN 5 ] PR 26 A5 5 )
ANRIWFFE A H B GMIR S I BURE . FE R ESA A
A BHRT, E NI GM it 56 BH 4 5 A 47
Gi—, NKESL, BRMERESH.7~1.0, £
[E U] 24 0. 5 (Maertens et al. , 2002), BkH 45 (2011)
M2 658 i SCHik A gk Y 20 S 45 A AR oE B SRR
TSR N, LT GM AN S W il B G L 0. 7
R EE R 2 W AR . X S ASCEEIR R B R
VTR 7L B P I BEPE B 0. 7 8 — 3. BARXTF
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BB E AT R AFAE L, B AT WL GM H 5
iR sp alll s RN IR O & S )7 RS el |
FRAYE SEPRAE O, 3 Y R A, DAIA 3 de A i R
ROR

ABFFE [RAREAR T 1 5 25 GM B (4% 1)
U, M B R R 1. 2 B H A 0T B S
o R DA I A A1 P A AR B, TR R
ARV B RIRGI2 W 5IRYT R M R S 2 2 K
GM FHHEAE ]y 2R W S 9 A e (Ph AR B2 2 25 T
BE2E0r4%, 2007), (HH TRIAZRIERIT A,
M7 GM R AT B8 H BLRRAIG , 3 MOE 22 1ML GM
PRV SR B L3R, ] g o A G 0 X 1 Y s A e oK
AWK, B, AWK G 3h Y Bl A
IRy fa =, BB GMSE BAYE, L0 e
EmgEth s, JHE LSS RIGRYT.

GMJE TZEHul5, HZS 50 2 4 i B
M EE W ANUAIS , HRE 8% A Wr B 5 7E 1R i
GM, MW AMAL P GMBt)s & & BT, H
HEBAImRAER . G R LB AL, GM
T B B L (AP, 2020), 53X R AR
FERY 2 W AL 1 R A R B SRR . e
TS 5 RIS KA DA OC, RIS G YT
BUGEF, RG22, fil, 2EE GRS
Qi RAZ Gei e ) LR, RAERITHORIELE
e, H RIS R A2 28 1 T R G AT AR S G
(Infectious Diseases Society of America, 2016),

AT 106 5] 2l ¥y vh i A 25 461 BE P A 14
Hohf 21 )@ T ECRRE 3L GM R R 5 3 4
i, PUE BRI TS GMBUE K 4T o iay T e
GM {H W] AR TR YT HT, Ui GM 50 1% R B
o AWFIER GM BRIES R 1, SRS I 2E TR
FeZEoF . AR e sl LI S M E IR G RYT . A
RORA K 100%, HIRST I B s GM EI] B T
Wi, AR BIAS I GM KA Bl 0 e bt B 259
MAHIETE I 5 16 R (90, 5%) k&, R WA
BT R 25697, IR RSCR R

ARG 46 shY GM FEYE, (Bl Ak WAL
fpRaE , MAGIRIER . HhA 1251w e
A GFFAR R e 2B, BEUVIWE 2 H IR &
Wio T3 1A B A8 2 GRS AT A AT 5 9 AR v hir 2
BRPIAYT S, HEOMERBAPEZS R . 2 1 B 0 GM
iRl AT SUE T SR RUW I I 7 B A VAT

VR 75 ol R AR, LR T 2R A B I IR A
B MR BT B A A B A A Oy vk .l T A e
(0 K g LT st R A i, X e i %
(s B EA T T ELBAR YT, R AR RR YT A AR
FAFTT AR CHE (P S, 2011),

ARG R, Al AR ST B R RE L 25 OF
(A R0 b B ol P G o A ] — 25 4 1 A AR
HOEL L A AR 57 IR I A R T
T AR HE 255 . k4R R 224 38 ) il A R R
BF, e AR S B e A 25 B R A Ak
AR FE AT T4 T B i A BB IR YT,
BT RO 2 o 9% HL PR R RO R I A K 1 1,
W TR KRR, SR GM AT ZS 5, 757
WIS B 2 Wi R A TIR YT o %45 R R R4 R
BT PLERIRIT AUGE TG SR IE R EE A,

25 LRk, % GM KSR R H Tl IK . A
figt . WEE L WS RSN WSS,
1B —Fh i B 2 W F B, R UE R,
FF SRR o ARG 25 SR LA 5 I DA I FH A
Pl 75 18 7 3h A ] e i B I R R BT, @ UR
FUEFT GM AR . 3h75 W GM 7K A8 Ak T 1l —
TN YT 80 G b o (H I ABIE T o 4 Fhos 51
FEA AT R RS TE 43, 4 R T 2058 1o K5 131 55
TIE 40 S0 0 2 GM 4 .

BOS - RO ERIG BRI T [ S 12 B Msh i R AY
(5] 2 g A SO LU S 1A HR A~ B T . )™
MBI PR A I P AR Ll GM BT TN 25 2R
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