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Detection of Fecal Occult Blood in the Stool of Forest Musk Deer
(Moschus berezovskii): Comparison among Pyramidon Chemical Method,
O-toluidine Chemical Method and Benzidine Chemical Method
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Abstract: The high morbidity and mortality of captive Forest Musk Deer (Moschus berezovskii) due to the
digestive tract diseases, especially the intestinal inflammatory diseases have been a major problem. Fecal
detection is a basis for evaluating the health status of the digestive system of the wild animals and the clinical
diagnosis of the intestinal inflammatory diseases. The fecal occult blood has a wide range of clinical

diagnostic values in the diagnosis of gastrointestinal bleeding. In this study, diluted fresh Forest Musk Deer
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blood was utilized to explore the sensitivity ranges of three methods (pyramidon chemical method, o-toluidine

chemical method and benzidine chemical method) for the determination of the blood concentration in the

Forest Musk Deer feces. The results showed that the minimum sensitivity test concentration of the pyramidon

method was 0.05 mg/L, more sensitive than that of o-toluidine method (0.4 mg/L) or benzidine method (100

mg/L). The positive rate of gastrointestinal bleeding revealed by the pyramidon method was significantly

higher when compared to the other two methods, with the positive rate of pyramidon method 10.13%,

o-toluidine chemical method of 2.56% and benzidine chemical method of 0 (P < 0.05). The operation of the

pyramidon method was more convenient and rapid. Therefore, the detection of fecal occult blood in the Forest

Musk Deer by pyramidon method is more accurate and convenient.

Key words: Digestive tract hemorrhage; Fecal occult blood; Pyramidon chemical method; O-toluidine

chemical method; Benzidine chemical method

B (Moschus berezovskii ) 135 % & 2 42
i B A B R R T, R B B A B YR R R SR
[ ER A%, R St 5] O\ 2 2T AR R
FhYEFLRE (Yang et al. 2003, ZEHFHESE 2008,
He et al. 2014a, Wang et al. 2016). FREEFHT
NTLIRPEIAT 1958 4, B2 EHROAIR L TT
MR EE (B 2008). SR, H/1H
FEFPIERC A 7 B4 BRI AN R 58 R0 i KT
PRI, 7% B 1) £ 35 PR 1 R (AR IE 35S 2003,
He etal. 2014b, BLMIF5E 2016). MREFHIILL
W, HILAEPENUVE RS, MOSUR N 5% (Meng
et al. 20060, HEFAEBAHNTYIFEE, £EH
SRRV R B R AR, S A EALAE AR
BRI &=k —m . Iz HAZIEN
RIRYE, BIREE ARSI (Meng et al
2006, ZifFHHE 2007, B4 455 2019). Wik
EER (B R, 15, EeEHimeg £is
B IR AR B AR T 1) E B — (IR 5%
2011, &' 2014, BA5tZESF 2019, Zhao et al.
2019), & TR AR 1 AR B AP

g k&M, (feces occult blood, FOB, JRFR{H
D IR IIE DB, £T AR EA
N, JeBmAEZES, AR SIS T BRI
SR I E BRI 2 IR 2 W,
SE GRS W A T8 I iR AT A
SR A B FBxZ— (Lieberman 2001, Hiraoka
et al. 2019). IMZL 8 A el S ALY B I

A, Rt E b S A A R s (g B A
M. H R WA IR A ORI AR R
% (O-tolidine). WEIA. EJFMIBL. Tl
ALk ULRKIR L DY PR IOR 45 G B 2019),
AR B AN [F] A Rar ) i B, Y A3 s S of ] EH %
i ZE(F B2 LS (fecal occult blood test, FOBT)
R, o A AR B IE R (BB NLAE
1998, Z=H %5 2018, Ye et al. 2018, Lee et al.
20190 BRIX WML LLSL, IEH —FE 5 iE
— R EARAGE. BT A RIRRR I,
2% [F B i 242~ 2 (American Gastroenterological
Association, AGA) #E#E B AIARERIL F% 8 R
Jevk (BHZLRN 2013). SR X P E K 1 RE
PEAR SR, (HA2 B AT R A S L0 B R 4l
WA, H RIS X AR R AR, T H
TS E TR A S S R R LR B Y, X
AR HIVERMERAEHS 7 B 5t o ULh KT
RIS I FF R JE ik R R R i v =P 51 e FH ARk 7
LA BRAY, T HARAE AR B, A ] DASE
WEEEIRE, Wl IEM AT E . Bl
AT TR R IX =P A R AT IR I,
AR B ANA B A 2R RN G B VR IX P R 7 7

AP 7 38 ik SR AR B PR AR BT I V3 AT
B, SRIRFUVCHKIANE . AR F 2R Ik AR
JiG ik = P R PR B IV AR FEE ) SR B EE T
0 R H = A7 B DI AR B (98 i, bLAR
Bl 25 SRR 26 o SRRl g iR R AR (i 4



334 JARMAR: DLHIARIRE . SIHR PP i RITIER R g A 00 e B A58 e g B A <403 -

FERE . REGEEVE RIAIARCR, Rz &Kl
AR VH A TE H I e I T B

1 MelEFE
1.1 ¥

2016 4 7 F1 8 HId), 7EBETE 119 K7
B3 AL T RE R KOG R B IS 3 ~ 7
LIIREE, Jt 78 3k, H A ERE 49 Sk, MERY 29
S, SRORE ] I (E O B A G AR LI, Dy
G R EENE AR5 ME B FNAT Bl >R AR g2,
MASZIGREUE) 29 Sk BS 5 AR 2 H A
Wy BHERS . ARSI B FH B R R TR )
PR IR IR (EREERNE) EORAT, )
SEEG 7R H IR N R 8 A B AR AN
FE BRG] B 10 KL (5.0 @) 7247 B RT3 4Lt
EFEBCKRE T, FRICREE MR HS FR
EHM, WIRRAT. PSR B 2SR
s P BRUALTE 55 I 2% 2F T R AR LR AF 30 min, {#
e L PR AS I 7E K RE R 30 min PYEEAT o BEHLIHEL
{d FEAK BB G LRE 5.0 ml, HIRARAE. LA
10 min P 56 BRI A5 A (4 e v TRl 3k

1.2 H

1.2.1  PLRORIFERRERR ML FFH BOREA
B2 BUR AR A AN FR AL SRR ) 10 ~
50 mg IRPRLEVCHKIAEIRLE (1R BASO f#
R A AR, ZRilg MR AEMHEAGIRAFD
RIET A & HikglREme b, 4R
BT, TEHADTTHER SN 13 2 A7)
AW, TE AT RBE RN TR &I
12 B . SMAREAH B WG, R
PSR, WA NN 4+ M B WS,
2~ 10 s WA e ta, s NN 3+ 2
ANBJE, 10~60s =452, & NHME
2+; BN B 5, 1 ~2min PR M, )R
AN 1+ 240 B E, #id 2 min JofE
S BUR AL S B, RS AN (9.
122 WEFREERNERD  BH 3%

AR 10 g/L AREE R 2R v, B
PEEH AN 1.00 g ¥ TUKEES R M oK Lg%
50ml FREWHHY, BEGHF, (RIFT 4 C
UKFE -

VA RN Cnali . B, T
B, FE(E KRR INAAE S TN ES R R 2
fif, $RECMZAEE; N2 ~ 3 MWMAREH KL
W T2 A AERLE, SR RN 4R 2%
FE R B FL NN 1 ~ 2 3 3% S LA
W WA E AR N R FR b
FFE (2 W MAZNRAWEF, WEAFE A
WIRR O . B IETIRED IR B, AN
FEPEC4+),2 ~ 10 s Wt #iA ABATE3H),
10~30s NimEEgkth, HENHBEME (24, 30~
60 s PR, WEAMME (1+), 3 min J5A
R, WE R (2.

123 BERBOERNMERRI  Albl 1%
VKBS TN 3% AR KA A
In#GEEL CamiRAE BR S R, FEE KR
PN 0 5 N R A 2 B B I 41 28 1
W0 2 ~ 3 1% B FLKBS RIS T2 A H &
Wb, SRJE RN 1% 25 i K B R Vs YR 1)
FERRFLINTEIN 1 ~ 2 3 3% E AL EA W, W
VT AN U T R A A HE R 2R (2
W) IMNENE AW A, WEEAN R 1] P4 ¥ 9 2
A o VRN IR €, R AP (40,
2~10s NRRE S, WA A 3+), 10~30s
WEFM, AN (24), 30~60s NE%
o, WA NAYE (14, 3 min EABERER,
W AN ().

1.2.4  BURMETERAR 83 R8T i o
LSRN 136.87 ~ 152.83 g/L ({TiEREL%
2012) o 5 S E ) i b B 6 IfL S P 2 TR K it
ITHRE, MRERCE A& A 2 000.0. 1 500.0+
1250.0~ 1100.0. 1050.0. 1001.0. 1000.0.
500.0. 250.0. 125.0. 110.0. 100.0. 90.0. 45.0.
20.0. 15.0 10.0. 6.4, 4.0, 1.6. 0.8. 0.4, 0.3,
0.2. 0.1, 0.05. 0.04. 0.03. 0.02. 0.01 mg/L



+ 404 » =24 Chinese Journal of Zoology 55 %

3L 30 MR LR B, H BB =MT5E 5 )
M5E -
1.3 Sitath
JRUGHAR 2 Excel #HATYID R 5, fiH
IBM SPSS Statistics 20.0 F A% & Rl 7%
Tor I J5 45 21 1) 12 2H E s 1E AT B DR R T 2 e
(one-way ANOVA) Fa 50 A 5 %2 7

2 g3

2.1 BUBRMETEERNLES R
2.1.1 DLROKRTAERBHRMER MaE
FIIE A 0.01 ~ 0.04 mg/L I, #6345 5 A [ 1
(=); 0.05 ~ 0.3 mg/L I, g5 At
(14); 0.4 ~ 4.0 mg/L i, #4584
(24); 6.4 ~ 15.0 mg/L I, A&045 oA B
(34); #Bid 20.0 mg/L IF, A& 45 5y A%
4+ (1),
212 MEHAERKRERBHEBRWER M
FEEWE N 0.01 ~0.3 mg/L I, Kz 5y
P (=3 0.4.0.8 mg/L I, Kl 25 9 FHME (1+);
1.6 ~ 6.4 mg/L tall&5 R AFHYE (2+): 10.0 ~
110.0 mg/L I, AR AMME (3+); il
125.0 mg/L i, A2 FOYFHME (4+) (B 2D,
213 BRERREREMRENER mama
WREHN 0.01 ~ 90.0 mg/L I, A4k 5 A B 4
(=); 100.0 ~ 125.0 mg/L B, 545 5 A BH
(1+); 250.0. 500.0 mg/L I, #6ill4h 0
£ (2+); 1 000.0 ~ 1 500.0 mg/L i, A4k
FONBHYE (34); 2 000.0 mg/L I, i4h R
JRATE (4+) (B 3).
2.2 =FhO7EERARE M E B R EE LR
VCR KR E REE A 0.05 mg/L, KA A
W F A SRR ZE R, A s
PEMZE SR, WA Z milR R AR R %
ERBEN 0.4 mg/L, AZERER; PR
fiid: REUE 100.0 mg/L, A2k .
BERT UL, DCh7 IR VA I ) R BB B, X AR
JB Ak B oL S A 2 W AL

2.3 =Rkl 75 A BR R L

43 5o R FE s 0 77 V20 A B A 5 Vi I i
TR, RTINS PR . DLRKR
ARSI RCRALT FeA P AR T 7%, BRAEZR DL ALK
TNEAT I A 10.13% AR B 2R i v A I Ay
2.56% WKARNIERN A 0, ZRAEW =X
(P<0.05)
3 wig

FRBS ()7 A TE 500 B2 AR T — B A
TR TR B AT, = R T A L3R
BRI A o T E KBS B R, KK
e AT R ML AN A A B e B R VR PR P REME
FEAE 2 B W IE SR I — MR & (Federici
et al. 2005, Hewitson et al. 2007, Levin et al.
2008, Kobayashi et al. 2015) . 241018 H MLE,
LA A IRIR, RS, PR AN
e FHIAREIESE I (Lieberman 2001), Ifil
EBA RS EYIBREN, REfELL A
A EAE L O RS R
2019). ARAEX — R HE, W] AL 5 07 i A A S
F0) 58 S I

A HIF 5T 38 I SR A R B P bR B L AT R
BE, SRIRTUULHKIRE . ARIEH 2R A RN R
G =T 7 VR o A B LR P2 1) R A VL
AR IR AT 2 = e 7V B0 R U G 3k AT
PR B A5 I I ARSI o ARSI v A S W
BRURAE AN T ETHEAT 1 =il IV i 5 e

TERT N7 VESRAE b, BRI AN QI F 2R
AR, AR AR e, B AR L
B, N ERAE IR A BRI B A A B kAT
HIT ) R B SRR AT BE A7 AR 10 H IR B A
B, ELAEAS IS R L AT 0] A 3k AT THAL
RIS Ky A5 FH 7KW R 0 #4206 i RN IR AT &
TSR UM ZLEE e, FFEEAT I E o DERKIR
PATMVEHRAER A5 2, R4 M0 B SR ik
ATATINRIAT, X FERE TG 75 (AT AL 2R

FER IR b, VCh KR R Aar il L FH
PEGE R REAMR L B, BURIETE K



3 JARIAE: DLRRARE . &I TP ARV MR e v A DN A (58 o ) L % 405+

B1 ILADKIFAERL (JUR BASO B2 iliAgg) SuRimil e asg R
Fig. 1 Color rendering sensitivity of the test paper (BASO fecal occult blood test paper)

by using the pyramidon chemical method
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Fig. 2 Color rendering results of sensitivity test of o-toluidine method
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The positive results were divided into four gradients, 4+, 3+, 2+ and 1+, and the negative results were “—".
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Fig. 3 Color rendering results of sensitivity test by benzidine method
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The positive results were divided into four gradients, 4+, 3+, 2+ and 1+, and the negative results were “~.
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