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Anti-ecotoxicological Glycoprotein Isolated from Ulmus davidiana
Nakai Inhibits Fecal Malodor and Promotes Feed Efficiency in
Mice

Do—Wan Kim, Moon—Ki Park*, Sei—Jung Lee’
Department of Pharmaceutical Engineering, Daegu Haany University, Gyeongsan 38610, Korea

Abstract

Ulmus davidiana Nakai (UDN) has been traditionally used as a herbal medicine in Korea. In the present study, we
investigated the anti-ecotoxic potential of a 116 kDa glycoprotein isolated from UDN (UDN glycoprot ein) in regulating fecal
malodor and feed efficiency in mice. We found that UDN glycoprotein (200 pg/ml) has an inhibitory effect on the cell death
induced by an ecotoxicological endocrine disrupting chemical, bisphenol A, in colon epithelial HT-29 cells. UDN glycoprotein
did not show significant differences regarding the weight of ecotoxicity-related organs (liver, heart, kidneys, and spleen) and
the levels of serum glutamate oxaloacetate transaminase, glutamate pyruvate transaminase, and lactate dehydrogenase in mice
for 2 weeks, compared to the control. Additionally, UDN glycoprotein reduced the levels of hydrogen sulfide and ammonia as
markers of fecal malodor in mice. Interestingly, UDN glycoprotein can improve the mouse feed efficiency. In conclusion, our
data indicate that anti-ecotoxicological UDN glycoprotein has the ability to increase the feed efficiency and reduce the fecal
malodor by maintaining the viability of colonic epithelial cells in mice.
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57 SLen 2%, S, S o Siek So) A3E 7}
A SR = ARG o] 2itH(Hong etal,, 2017). 2 =5
LHRO] Ao i At A el BH, =Eu e
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ot it SRl WA slela Gobe REEE
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3 HAES B4 9K Spectra/por MWCO 6,000~
8,000, CAL, USA)2- 0]-85}0] 41 2] 20 mM Tris-HCI
(pH 7.4) Gl 12417 BAI 00| BA72s|S
o1 8310] AZA|ZT 70T Bl ol Az
+=0.1% Sodium Dodecyl Sulfate (SDS)7} Z3F 10%
poly acrylamide gelof|4] 2A]7F 305 52 110 VoA
30 mAZ A7]%%57|(Mini-PROTEIN 1I, Bio-Rad,
CA, USA)E ol-8g3to] Eeit & bl S Schiff's
reagent® FAI5FOI(Neville and Glossmann, 1974),
116 kDao] Ex|5r 71 gohilze electro-eluter
(Mini Whole Gel Eluter, Bio-Rad, CA, USA)Z &

S, ol ol ASS AUz AesIs

2.3. M=H{QF 2 MTT EM

g A AIEHT-29 cellsy= 3= AT 23
(KCLB, Seoul, Korea)ol|4] 71513301, DMEM Hjj#]
o] 10%2] FBS, 100 U/ml2] penicillin & 100 zg/ml2]
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AH9] formazan 2782 531 9 En|gs oo ksl
A|325- Phosphate Buffered Solution (PBS)E- 085} 2
H AJ25}133c}. Dimethyl sulfoxide (DMSO) -84 500 x1
£ A2l formazang 23] -G3A1Z1 F, 200 plA
96-well flat bottom plateso]| £} 570 nmoj|A 1L &
s 2519
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2.5. GOT, GPT 2 LDH &X

uRQA Holo] Glutamate Oxaloacetate Transaminase
(GOT) ¥ Glutamate Pyruvate Transaminase (GPT)+=
Reitman Frankel ¥ (Reitman and Frankel, 1957)]
93} ZA|% Asan Set GOT 2 GPT kit (Asanpharm,
Dajeon, Korea)2 ©|83l0] =431 oH, lactate
dehydrogenase (LDH)+— Pierce LDH Cytotoxicity
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Fig. 1. The effect of UDN glycoprotein on the viability
induced by BPA in HT-29 cells. (A) Dose
responses of BPA in cell viability of HT-29 cells
treated with BPA are shown. Data represent
means + S.E. (n=3). "P < 0.05 versus 0 pM. B)
Time responses of viability in HT-29 cells treated
with BPA (100 pM) are shown. Data represent
means £ S.E. (n=3). P < 0.05 versus 0 h. (C)
Cells were co-treated with BPA and UDN
glycoprotein for 24 h. Cell viability was
determined by MTT assay. Data represent means
+ SE. (n=3). 'P < 0.05 the cells with no
treatment. “P < 0.05 versus BPA alone.
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Table 1. Effect of UDN glycoprotein on internal organ weights in mice

Group / (g) Spleen Heart Kidney (Left) Kidney (Right) Liver
Control 0.115+0.001 0.171 £0.001 0.256 + 0.004 0.253 +0.004 1.836 + 0.009
UDN glycoprotein 0.110+0.001 0.167 +0.001 0.264 + 0.003 0.254 + 0.004 1.934 4 0,004
(20 mg/kg)
Values are mean + S.E. (n=3)
Table 2. Effect of UDN glycoprotein on serum LDH, GOT and GPT in mice
Group LDH (%) GOT (IU/) GPT (1U/1)
Control 100.0 £ 0.32 13.06 £0.19 4.61 £0.15
UDN glycoprotein 100.15+0.11 14,32+ 1.40 4744006
(20 mg/kg)
Values are mean + S.E. (n=3)
Table 3. Effect of UDN glycoprotein on feed efficiency in mice
Body weight gain (g/day) Feed intake (g/day) Feed efficiency ratio (%)
Control 9.00 + 0.06 80.09 +0.11 11.43.£0.09
UDN glycoprotein 1035+ 020" 73.67+0.28" 14.05. + 0.24"
(20 mg/kg)

Values are mean + S.E. (n=7). "P < 0.01 versus control.

ratio)ol |z 9JaHS atotz) $iel, U Bt FAI
(body weight gain), Y Hat ALR/d3]5H (feed intake)
A Ak agof tiel Akl HIT) Table 30j4] Hi=
ule} o], 20 mg/kgo] LF HEHIAE vkgLo] 77
Folaiig o) WelEE g W SAS oz}
B 1] $OJHOR 135 gldayih 7HIAI, o
Bt AR GOIOR 642 gllaylhE 7
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2571S o 4 3k
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hydrogen sulfide (H,S) £} ammonia (NH3)9] s=5
2451910k Fig. 249} BollA] Iz vle} o], 25 53k
20 mg/kge] 15 HEHIIS nhg o] 77 Fol sl
= 1w, T2 FUO] HoS 9 NHy= ARt Wt =7}
A AT o 4 2SI S8] 1420 A2l v
H,S 9 NH; e =5 e Ajof oJs) 22t
0.45 91 0.81 ppm Tha F-o%| o= 74w lck NH;9}
HoSt jIEAe) olgtEamA Qo] 328 Al
2750l TlalE % Bk ofje} F1E5e] Hahgojel
AAE E3AA 357] A8 oprlsto] A #Jst
7} Hkal 4A It Cheng et al., 2014). 3 =&
SERle) % S0l =84 )7L ERslo] aiket w3}
7} golupeka waEiRon ofefet sol=8 A7) 5
shaoz okx) B2} Falelo] oS A7 A7 4
FARE- 712ro] Qltkarl H 1% QitiHausen and Beyer,
1992).
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