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Abstract

The present study was performed to develop a functional raw food material from hydrolyzed whey protein powder
(23%-GNANA) medication containing sialic acid as a marker compound that is naturally occurring at 7% concentration in
GMP (glycomacropeptide). GMP is used worldwide in foodstuffs for babies and infants and is obtained from the milk protein
as safe food. While the purpose of our detailed evaluation was aimed to assess preliminary NOAEL values for and above
2,000 mg/kg/day, a clinical dose allowance for 23%-GNANA (as per characteristic of a functional health product, a highly
refined test substance of 23% (v/v) sialic acid combined in GMP), at the same time we also wanted to assess the safety
of GMP hydrolyzate lacking sialic acid but with identical properties as GMP. Animal safety evaluation was conducted using
23%-GNANA as the test substance, produced from hydrolyzed whey protein powder (product name: HELICOBACTROL-23;
provided by Medinutrol Inc. [Korea]; composed of 23% sialic acid and GMP protein) after isolating the sialic acid using
enzymes approved as food additives, with GMP as a raw material, and subsequently increasing the content of xx up to 23%
through 80% (v/v) ethanol soaking and concentrating, in accordance with GLP Guideline. The animal safety evaluation
mentioned above was made on the basis of toxicity in SPF Sprague-Dawley female and male rats dosed with 10 mL of
the test substance diluted to 0, 1,250, 2,500, and 5,000 mg/kg directly into their stomachs for 90 d. This was determined

in terms of the general symptoms and animal viability,
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weight and amount of feed intake, eye examination, uracrasia
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blood coagulation test, abnormal intestine weight, abnormalities during postmortem and histopathological examinations.

Statistical significance was set at P<0.05. Based on the toxicity determination, a certain minor effect associated with the

test substance was observed in male rats with no major effects of the tested substance, in comparison with the control group

dosed with sterilized water. Nevertheless, the NOAEL value, evaluated as per toxicity criteria, was verified as 5,000

mg/kg/day (P<0.05). Similarly, for female rats, a certain minor effect associated with the test substance was observed in

5,000 mg/kg/day dosed group, with no major effect, yet the NOAEL value (as assessed as per toxicity criteria) was
determined to be 5,000 mg/kg/day (P<0.05), which was the same as for male rats. Accordingly, the NOAEL values of the
test substances for all female and male rats were finally verified as 5,000 mg/kg/day (P<0.05). In conclusion, it was
determined that the 23%-GNANA test substance exceeds 2,000 mg/kg/day, the clinical allowance characteristic for functional
health food, and was finally evaluated to cause no safety concerns when used as a raw material in functional health food

production, which was the ultimate goal of the present study.

Keywords: Glycomacroptide (GMP), sialic acid evaluation on animal safety and development of raw material for

functional health food per the GLP guideline
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Fig. 1. Sialic acid production from GMP by a Alcalase 2.4FL (Neuraminidase type)
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Fig. 2. Content evaluation results of sialic acid in hydrolyzed whey
protein (23%-GNANA), a test substance, applying the HPLC
analysis method compared to standard sialic acid. A:
Standard sialic acid (10 ppm), B: Sialic acid content in
23%-GNANA (10 ppm)
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Table 1. HPLC operation conditions for analysis of sialic acid

HPLC system

(Agilent 1260) 2. Analysis conditions

- Wavelength: 205 nm

- Column: Aminex” HPX-87H
Ton Exclusion Column
(300x7.8 mm, 9 pm, Bio-Rad Co.)

- Mobile phase: 10 mM H,SO4

- Running time: 20 min

+ Flow rate: 0.5 mL/min

- Injection volume: 10 pL

+ Temperature: 40C

- Standard sol.(w/w): Silaic acid
0.1 ppm, 1 ppm, 10 ppm

+ Pump: G1311C

- Auto sampler: G1329B
- Column: G1316A

- UV detector:G1314F
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Table 2. Definitions of LOAEL, NOAEL and NOEL by three steps of weight-based classification in toxicity test

. e i . Criteria of Evaluati
Weight-based classification Definitions of criteria " e.m.l © Ve ua. on
toxicity endpoints
Important compound- . f[he lowesF exposure level at which t}'lere are statistically or biologically significant Criteria. of
increases in the frequency or severity of adverse effects between the exposed - LOAEL
related changes . . . toxicity
population and its appropriate control.
- The highest exposure level at which there are no statistically or biologically
Minor compound- significant increz.ises in t}.le f'requenc.y or severity of adverse effects between the Non-adverse
exposed population and its appropriate control. NOAEL
related changes . . effect
- Some effects may be produced at this level, but they are not considered to be
adverse or precursors to adverse effects.
Noncompound- - The highest exposure level at which there are no effects (adverse or nonadverse) No effect NOEL

related changes

observed in the exposed population, when compared with its appropriate control.

Table 3. Table of severity values for statistical analysis by item
of urinalysis signs during the 90 days oral administra-
tion of 23%-GNANA, a test substance to the rats

Severity 0 1 2 3 4 5
GLU - H- 1+ 2+ 3+ 4+
BIL - - 1+ 2+ 3+
KET - - 1+ 2+ 3+ 4+
SG (Specific gravity) 1.005 1.010 1.015 1.020 1.025 1.030
PRO - - 1+ 2+ 3+ 4+
pH 65 70 75 80 85 >90
URO (EU/dL) 0.2 1 2 4 >=8
NIT - +
OB (ulmol/L) - + - 1+ 2+ 3+
LEU - + - 1+ 2+ 3+
RBC 0o +- 1+ 2+ 3+
WBC 0o +- 1+ 2+ 3+
Epithelial cell 0 + - 1+ 2+ 3+

Cast 0 + - 1+ 2+ 3+

GLU (glucose), BIL (bilirubin), KET (ketone body), LEU (leukocyte),
OB (occult blood), PRO (protein), URO (urobilinogen), NIT (nitrite),
SG (specific gravity)

Lo
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Fig. 3. Manufacturing process diagram for 23%-GNANA, a test
substance containing 23% sialic acid, through the enzyme
(Alcalase 2.4 FL) separation mechanism of sialic acid,
the marker compound having the glycomacropeptide (GMP)
as a substrate, and the ethanol refining process.
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Table 4. Investigation results of clinical signs through the autopsy after the 90-day oral administration of 23%-GNANA, a test substance

to the male and female rats (n=10)

Groups (mg/kg/day)?

Days Signs Gl1 (0)" G2 (1,250) G3 (2,500) G4 (5,000
Male Female Male Female Male Female Male Female
0 No finding 0/ 107 0/ 107 0/ 10" 0/ 107 0/ 10" 0/ 10" 0/ 10" 0/ 107
1~7 No finding 0/10 0/ 10 0/10 0/ 10 0/10 0/ 10 0/10 0/10
8~14 No finding 0/10 0/ 10 0/10 0/10 0/10 0/ 10 0/10 0/10
15-21 No finding 0/10 0/10 0/10 0/10 0/10 0/10 0/10 0/10
2228 No finding 0/10 0/ 10 0/10 0/10 0/10 0/ 10 0/10 0/10
29~35 No finding 0/10 0/10 0/10 0/10 0/10 0/10 0/10 0/10
36~42 No finding 0/10 0/ 10 0/10 0/10 0/10 0/ 10 0/10 0/10
43~49 No finding 0/10 0/10 0/10 0/10 0/10 0/10 0/10 0/10
50~56  No finding 0/10 0/10 0/10 0/10 0/10 0/10 0/10 0/10
57~63 No finding 0/10 0/ 10 0/10 0/10 0/10 0/ 10 0/10 0/10
64~70  No finding 0/10 0/10 0/10 0/10 0/10 0/10 0/10 0/10
71~77 No finding 0/10 0/ 10 0/10 0/10 0/10 0/ 10 0/10 0/10
78~84  No finding 0/10 0/10 0/10 0/10 0/10 0/10 0/10 0/10
85~91 No finding 0/10 0/ 10 0/10 0/10 0/10 0/ 10 0/10 0/10
91  Terminal sacrifice 10 / 10 10/ 10 10 / 10 10 / 10 10 / 10 10 / 10 10 / 10 10 / 10

? Number of animals with the sign / Number of animals examined.

*: Represents a significant difference at p<0.05 level compared with the vehicle control
%: Control group (G1), Low-dose group (G2: 1,250 mg/10 mL/day), Medium-dose group (G3: 2,500 mg/10 mL/day), High-dose group (G4: 5,000

mg/10 mL/day)
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Table 5. Weekly investigation results of the effects on the body weight changes during the 90-day oral administration of 23%-GNANA,
a test substance to the male and female rats (n=10)

Groups (mg/kg/day)”

Weeks"™ Gl (0)” G2 (1,250) G3 (2,500) G4 (5,000)
Male Female Male Female Male Female Male Female

0 163.2+ 648 163.2+ 6.48 162.4+ 7.48 162.4+ 7.48 162.0+ 5.65 162.0+ 5.65 161.4+ 5.65 161.4+ 5.65

1 184.0+ 7.85 184.0+ 7.85 185.6+ 8.94 185.6+ 8.94 187.0+ 9.86 187.0+ 9.86 180.0+ 8.72 180.0+ 8.72"
2 203.2+ 6.64 203.2+ 6.64 197.7+12.74 197.7+12.74 200.4+10.52 200.4+10.52 202.1+ 8.52 2021+ 8.52"
3 223.9+13.43 223.9+13.43 220.9+12.49 220.9+12.49 223.3+11.73 223.3+11.73 217.6+ 9.62 217.6+ 9.62™
4 241.8+13.53 241.8+13.53 239.9+17.28 239.9+17.28 246.9+19.15 246.9£19.15 239.3+11.89 239.3+11.89"
5 252.5+12.26 252.5+12.26 246.0+18.38 246.0+18.38 250.9+16.43 250.9+£16.43 245.5+10.94 245.5+10.94"
6 264.4+16.91 264.4+16.91 259.8422.00 259.8+22.00 262.4+20.53 262.4+20.53 250.9£11.08 250.9+11.08"
7 275.2+20.03 275.2+20.03 271.2+17.61 271.2+17.61 275.6+£19.91 275.6£19.91 259.5+ 8.92 259.5+ 8.92"
8 280.6+18.71 280.6+18.71 277.0+£23.89 277.0+£23.89 287.8+18.53 287.8+18.53 266.3+ 7.02 266.3+ 7.02"
9 284.3+19.34 284.3+19.34 280.8422.31 280.8422.31 287.0£15.51 287.0+15.51 273.5+12.14 273.5+12.14"

10 292.9+£19.40 292.9+19.40 289.4+26.02 289.4+26.02 291.3+£22.50 291.3+£22.50 285.3£12.33 285.3x12.33
11 295.8+22.07 295.8+22.07 296.1+25.72 296.1+25.72 298.1+22.29 298.1+22.29 285.8+10.15 285.8+10.15"
12 304.8+19.49 304.8+19.49 302.6+27.63 302.6+27.63 300.7+£29.65 300.7+29.65 287.6+ 8.06 287.6x 8.06°

13 305.3+22.73 305.3422.73 304.1425.58 304.1£25.58 304.6+25.87 304.6+25.87 289.7£10.31 289.7+10.31"
Gains”  142.1£18.56 142.1+18.56 141.7+22.10 141.7+22.10 142.6+21.62 142.6+21.62 128.3+10.48 128.3+10.48"
*: Represents a significant difference at p<0.05 level compared with the vehicle control
*". Weight gains are body weight difference between week 13 and week 0
%: Control group (G1), Low-dose group (G2: 1,250 mg/10 mL/day), Medium-dose group (G3: 2,500 mg/10 mL/day), High-dose group (G4: 5,000
mg/10 mL/day)

Table 6. An assessment of the food consumption changes affected by the 90-day oral administration of 23%-GNANA, a test substance
to the male and female rats (n=10)

Groups (mg/kg/day)”

Weeks Gl (0)* G2 (1,250) G3 (2,500) G4 (5,000)
Male Female Male Female Male Female Male Female

0 21.7+1.16 16.9£1.20 21.7+1.13 16.9+2.12 21.9+1.21 16.3+0.75 21.7+1.01 16.0+0.98*
1 21.0+0.85 15.2£0.91 21.6+0.98 14.5+0.85 21.5+0.58 14.7+1.24 20.1£1.26 13.7+0.92
2 22.4+1.22 15.9+0.76 22.9+1.30 14.5+1.07 22.5+0.51 14.5+1.17 21.8+1.02 14.2+0.61
3 22.6+1.02 16.9+1.14 23.9+1.45 16.0+0.63 23.6£0.91 15.7+1.51 22.6+1.35 14.9£0.96
4 23.2+1.60 17.0£1.93 23.9+1.46 16.5+£1.65 23.6£0.70 17.342.30 22.7+1.36 16.0£1.50
5 22.7+1.69 17.2+0.87 23.9+1.52 15.7+1.09 23.9+0.56 15.5¢1.17 23.1£1.77 14.440.90
6 23.7+1.06 17.3£1.20 24.4+1.64 16.9+1.29 24.0+0.89 15.9+1.62 23.6+1.71 14.0+0.75
7 23.6+1.49 17.7£1.32 24.6+1.57 17.1+£0.82 24.9+1.01 17.0£1.15 24.2+1.89 14.4+0.40
8 23.9+1.54 16.9£1.79 24.7+1.23 16.2+2.04 24.8+1.43 17.6£1.52 23.7x1.72 14.740.43
9 23.5+1.68 15.6£1.66 24.4+1.59 15.5¢1.18 24.7+1.01 15.0£1.13 22.6+1.69 14.3£0.72
10 23.2+1.58 16.5+1.31 24.1+1.79 16.8+£1.99 24.2+0.98 15.0£2.40 22.6+1.55 15.8+2.01
11 23.7+1.37 16.4+1.53 24.0+1.71 16.3£1.19 24.0+1.19 15.5£1.40 22.4+1.20 14.1£0.65
12 23.4+1.37 17.2£1.30 23.9+£1.85 16.5+1.87 23.7+1.46 15.342.90 22.1+1.55 13.1£0.98
13 23.5+1.84 15.6+1.29 23.8+1.93 16.4+2.50 23.2+1.49 15.5+£1.94 21.2+1.65 13.5+0.64

Average 23.0+£1.27 16.6+1.01" 23.7+1.45 16.1£1.12 23.6+0.81 15.8+1.05 22.5+1.39 14.5+0.37

": Represents a significant difference at p<0.05 level compared with the vehicle control
%: Control group (G1), Low-dose group (G2: 1,250 mg/10 mL/day), Medium-dose group (G3: 2,500 mg/10 mL/day), High-dose group (G4: 5,000
mg/10 mL/day)
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Table 7. A clinical investigation of the ophthalmic findings affected by the 90-day oral administration of 23%-GNANA, a test substance
to the male and female rats (n=10)

Groups (mg/kg/day)”

Sites Findings G1 (0)* G2 (1,250) G3 (2,500) G4 (5,000)
Male Female Male Female Male Female Male Female
Left eye Normal 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5
Right eye  Normal 0/5 0/5 0/5 0/5 0/5 0/5 0/5 /5

* Number of animals with the finding / Number of animals examined

*: Represents a significant difference at p<0.05 level compared with the vehicle control.

%: Control group (G1), Low-dose group (G2: 1,250 mg/10 mL/day), Medium-dose group (G3: 2,500 mg/10 mL/day), High-dose group (G4: 5,000
mg/10 mL/day)

5) | MM Aol gl A&TFE AAT AT shgAdo] 9
Table 14, 15, 18 2 19 23%-GNANAZ Fo 3t o= & o] &4 7)== we} non-adverse effect T4 3o Al E-2-
T o] 714 )5 HHabsolute weight) 3 At 5 relative weight) ZAnst Walg gt oh

S Wz Bt Aot 79 13- HuEH

o] A&FolA FAHOE Fo5A F7HIA THp<0.05), 6) LAUA}

SHFofEA 0] gl FIAFEA-F W2 BTG F Table 8, 10, 18 123 19& 23%-GNANAZ T3l o5
2 A&, 3] AT 2 3 F % body weight)©] Ao tigt SAA A7E YeR Aotk FHA SG
FEEFN Z7E A THp<0.05). AEFF D =L (specific gravity, 2¥]%) =57} 273} HWsle] RE
AME Feldol fla, g gl At B THsdo] 9l Fool A SAHCRE FostA F7HE 2 H (p<0.05), PRO
=4 #4715 whel non-adverse effect® WG 3lo] A1HE T EAAME ALFLAAMTE S7HE ATHp<0.05). HE 2l
-7 WeE Aastth £ RS FUTH el 7l50] ool AL w LHTE Wl =H LMol
(% body weight)©] &l A BAASE folatA 7Ha S7Fke A& 249 ol duth AlFEA ofg 7R &
SFAA THp<0.05) L& FANA LA Fa, GFFe]EA ol Foll 7118k 202 AdE A wEhA] BE FollA] 8]
o] HAFER-fE) WEtE Aasidch G A, o] S7FEAAIRY, 2179 o) o] o} oFE| &g s Tt
=)¢] AtE2H% body weight)o] Z-&ZFollA A 2O E + 242 ddEo AAER-F Are etz #3gs
FolatAl S71E A thp<0.05). Lev ALF 2 TE&F Ak AL FoNA Y PRO 5 e &FEd 0l fle 4t

Table 8. An assessment of the urinalysis changes affected by the 90-day oral administration of 23%-GNANA, a test substance to the
male and female rats (n=10)

Groups (mg/kg/day)

" . Male Female
Tests Result Severity ”
G1”* G2 G3 G4 Gl G2 G3 G4
0 1,250 2,500 5,000 0 1,250 2,500 5,000
GLU - 0 5 5 5 5 5 5 5 5
BIL - 0 5 5 5 5 5 5 5 5
- 0 5 1 4 4 5 5 5 5
KET +/- 1 1 1 1
1+ 2 3
<1.005 0 1
1.010 1 4 4 4
SG * * * % *
1.015 2 1 1 1 1 4 3
1.020 3 3 2 2" 1 I
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Table 8. Continued

Groups (mg/kg/day)

Tests™ Result Severity ” Male Female
G1” G2 G3 G4 Gl G2 G3 G4
0 1,250 2,500 5,000 0 1,250 2,500 5,000
1.025 4 1 2 2 1
1.030 5 1
pH <7.0 1 1
75 2 2 3 4 1 1 2 1
8.0 3 3 2 1 1 1 2 3 3
8.5 4 I 3 2 1
- 0 1 4 2 3
PRO + - 1 3 1 1 1 3 1
1+ 2 1 : 1 1 3
2+ 3 2 3 2 I i
URGY 3+ 4 1 1
02 0 5 5 4 5 5 4 4 4
NIT 1 1 1 1 1 1
- 0 5 5 5 5 5 5 5
OB - 0 1 4 4 5 5 5 5 5
+ - 1 3 1 1
1+ 2 1
- 0 4 3 2
- 1 3 1 1 1 1 4
LEU 1+ 2 1 3 1 1 2
24 3 1 1 2 1 1
3+ 4 1 1
No. of animals 5 5 5 5 5 5 5 5

9 The unit of urobilinogen is ehrlich unit/dL, *: Represents a significant difference at p<0.05 level compared with the vehicle control, ™ GLU:
Glucose, BIL: Bilirubin, KET: Ketone body, SG: Specific gravity, PRO: Protein, URO: Urobilinogen, NIT: Nitrite, OB: Occult blood, LEU:
Leukocyte, %: Control group (G1), Low-dose group (G2: 1,250 mg/10 mL/day), Medium-dose group (G3: 2,500 mg/10 mL/day), High -dose group
(G4: 5,000 mg/10 mL/day)

A Ao 2 iy o] HAIFEE-fE ¥MstE Adss Table 11, 18 1# I 195 23%-GNANAS £33 =7 &
th A O] g A PRO B LEU 5557 SAIHCE A7 A tigk sk HALE YR Zlojth % RBC
fFolatAl S71E AR THp<0.05), 32 9 (historical data) Y 237} 223} B A st LT EA DO R 593
o] Wtz HAEEZ-fe WHlE Adsigdh Al 7239 3 (p<0.05), YA HDW7F Z-&Zol| Al Z71819
A %Hp<0.05) SFe)EA o] flof A FEAL-F wstE 3
3. QEAL A} el ok
Table 9, 18 18] 7 19& 23%-GNANAZ gk Qb A
gk 83 AAF AE UERE Ao]th QJJ&H, AR B 2) goHMssty ZA}
2Bl tE2T Blalste] o dandol AEEA] etk Table 12, 18 3! 19 23%-GNANAE Foigh 71 31 o7
Fro gk dYAstet o] FoARE HE vuwg 2
1) gHsHE ZHA} Folt}. 319 ALB % AST X7} A&+ 2 83l
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Table 9. An assessment of the changes in urine sediments affected by the 90-day oral administration of 23%-GNANA, a test substance
to the male and female rats (n=10)

Groups (mg/kg/day)”

. Male Female
Tests Result Severity "
G1™ G2 G3 G4 Gl G2 G3 G4
0 1,250 2,500 5,000 0 1,250 2,500 5,000
. 0 vy 4 4 5 5 5 5 5
RBC .
+ - 1 1 1 1
WBC - 0 5 5 4 5 5 5 5 5
+ - 1 1
Epithelial cell . .
- 0 5 5 5 5 5 5 5 5
- 0 2 1 3 4 4 5 5 4
Casts . .
+ = 1 3 4 2 1 1 1
No. of animals 5 5 5 5 5 5 5 5

"= no finding

" Represents a significant difference at p<0.05 level compared with the vehicle control.

%: Control group (G1), Low-dose group (G2: 1,250 mg/10 mL/day), Medium-dose group (G3: 2,500 mg/10 mL/day), High-dose group (G4: 5,000
mg/10 mL/day)

Grade RBC (mean/field) WBC (mean/field) Epithelial cell Casts (mean/field)
- 0 0 0 / 20 fields 0

+ - <4 <5 Few / 20 fields 1
1+ 5~8 6~20 Around 1 / few field 2~5

Table 10. An assessment of the changes in urine volume and color affected by the 90-day oral administration of 23%-GNANA, a test
substance to the male and female rats (n=10)

Groups (mg/kg/day)”

Tests Gl (0)° G2 (1,250) G3 (2,500) G4 (5,000)
Male Female Male Female Male Female Male Female
Volume (mL) 12.8+1.89" 9.0+2.24" 11.44£3.23 9.24+4.34 1242.74 7.8+4.15 17.1£2.25 9.843.98
Color-yellow 5 5 5 5 5 5 5 5
No. of animals 5 5 5 5 5 5 5 5

" Represents a significant difference at p<0.05 level compared with the vehicle control.
%: Control group (G1), Low-dose group (G2: 1,250 mg/10 mL/day), Medium-dose group (G3: 2,500 mg/10 mL/day), High-dose group (G4: 5,000
mg/10 mL/day)

A BAFSE FoatA A AA THp<0.05), & Tt A H2ZA, FF PT A7t A&FFol A TAHLZ o5
WA S SRFolEA 0] glo] HAIEERE - HslE st A2 AATHP<0.05), T&HFL B IEFLNA YEE
Atk AAE ALB FA7F LG FrolA FAH SR Fo 5 SFe|EA o] glo] MAEEA-f WstE st
725 H A THp<0.05), SFJEA o] Sl A H 9 (historical

data) o] W32 HAAER-F WstE ddstih 4) HHLHA

3) €2 ZHA}
Table 13, 18 & 19 23%-GNANAE F q
Ao FAZIAZ | H = AdE dlx2e Has

Table 16, 18 & 195 23%-GNANAZ Foi3F o= P =0
ﬂ%ﬂ H747ﬂ?+—§— UERH Zlolth

Ao A Z8gte] 18 oA 7HEA 9] 24 (redness)©] Y

E‘rb‘%l‘ﬂ 2T ME Rl v EA-fref BstE 23
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Table 11.
substance to the male and female rats (n=10)

An assessment of the changes in hematological values affected by the 90-day oral administration of 23%-GNANA, a test

Groups (mg/kg/day)

Tests™  Units G1 (0)* G2 (1,250) G3 (2,500) G4 (5,000)
Male Female Male Female Male Female Male Female

WBC 10l 3.87£1.392° 15740501  3.88£1.060  1.92+0.664  3.77+0.837  1.6240.382  3.59+0.968  1.98+0.871
RBC 10°L  8.94+0231  7.89+0311  8.66+0253"  7.97+0315 8750285  7.96+0348  871x0241  7.92+0.305
HGB gdL  1555£0.378  14.60+0.506  15.49+0.448  14.88+0.326  1535£0455  14.78£0.630 152740343  14.72+0.442
HCT %  47.07£1117  4336£1.089  46.44+£1.551  43.96+£1.177  46.22+1.167  44.02+1532  4620£1.112  4431£1215
MCV  fL 5270+1.815  55.03£1.650  53.62£1.673  55.21+1.523  52.85+1.189  5530+1.333  53.07+1.487  56.00+1.988
MCH pg 174440688  18.52+0.725  17.88£0.531  18.67+0.566  17.54+0.508  18.54+0.544  17.54+0499  18.61+0.854
MCHC g/dL  33.08+0.525  33.6740.673  33.33+0462  33.86+0.467  33.18+0406  33.53£0.706  33.04£0.324  33.21+0.762
RDW %  1245+0477 10.93+0306 12.17+0430  10.98+0.382  12.37+0406  11.25+0.528  12.30+0.503  11.12+0.382
HDW gdL  2.67+0.171 2410072  2.61+0.080  2.46+0.084  2.65+0.143  2.52+0.098°  2.66+0.109  2.44%0.090
PLT 10%uL  1,052+109 1,097+161 1,037£118 1,051£111  1,069.40+113  1,122+131 1,032+98 1,1300£159
MPV  fL 82540350  820£0371  827+0236  8.10:0271 84240459  8.02+0442  827+0327  8.30+0.508
RET % 146+0.195 15330409 15740249  1.68£0.394  159+0.194  1.7740431  1.65+0.199  1.86+0.382
%  18.60£8.957 1850+£10.137 17.634+8236  16.31+7.734  15.0244.128  18.96+8410  14.79£5314  13.38+4.041
10Ul 0.73£0477 0300215  0.69+0394  0.30£0.148  0.55+0.129  030£0.143  0.51£0.140  0.25+0.095
%  76.18£10.136  75.13£9.721  76.5849.327  77.53+7.858  79.59+4.891  74.70+7.555  79.48+5.646  80.41+5.029
10Ul 295+1.154  1.18+0.381  2.96+0.845  1.51£0.619  3.02+0.785  121£0319  2.88+0.862  1.62+0.780
MONO % 2.54£1.023 22440331 2751113 21240418 2430678  2.30+0.849  2.53+0.747  2.24+0.795
EOS % 2.08£0.968  3.59+1.848  225+1.023  3.55+0.871  221+0.592  3.59+0.888  2.48+0.684  3.26+1.397
BASO % 0.11+0.074  0.15+0.118  0.08+0.063  0.07+0.067  0.12£0.063  0.13£0.106  0.13+0.095  0.09+0.057
LUC % 0.51+0260  0.15+0.118 07240394  0.07£0.067  0.65£0.354  0.13£0.106  0.56+0227  0.09+0.057

No. of animals 10 10 10 10 10 10 10

*: Represents a significant difference at p<0.05 level compared with the vehicle control,

™. WBC (White blood cell count), RBC (Red blood cell

count), HGB (Hemoglobin conc.), HCT (Hematocrit), MCV (Mean corpuscular volume), MCH (Mean corpuscular hemoglobin), MCHC (Mean
corpuscular Hb conc.), RDW (Red cell distribution width), HDW (Hb conc. distribution width), PLT (Platelet), MPV (Mean platelet volume), RET

(Reticulocyte),

*: The data shown represent means+S.D. (n=10), %: Control group (G1), Low-dose group (G2: 1,250 mg/10 mL/day), Medium-dose

group (G3: 2,500 mg/10 mL/day), High-dose group (G4: 5,000 mg/10 mL/day)

wabdth A L& 28l A A Wl B AA AR
(retention of clear fluid)7} Z2F AA| T A7) 9} A& 51
AANA &3] GERE Fodolm, =AY Lol YEhd
A Fot vIAIE=A-f HstE At dAl &g
o 18l A SR R A, A TEFT 1H A 5T

5) ==Ha|stx Z{A}

Table 17, 187 195 23%-GNANAZS Fo3l o< St
et Z2FHE s AAL A7E veRd Aotk A
A= o3 2o 23 HAls 23] 52

whE} minimal(7] 2F38h), slight(2F3H), moderate(}:5), severe(4)
gh 59 49A = it YER T A 3k (pituitary
gland) T2 1804 H3tA G F(pars distalis) W §E
(cyst)Zt <FatAl(slight) A=A A L& 184 22
3Lo] 9] =(atropy)Z A (degeneration)©] severe YO 2 &
A=A HAg #F 28 o/fo] FRlFojof AFA=H9
FFOo 2 FerE o] 189 ISl AT W H|

NEEZ-Fg H3lZ ADsA o A A (prostate) &
18X Al ASAIE 3 f(Inflammatory cells infiltration)
o] minimaldtA] YJebtoy, thz 289l = ZH2F minimal
2 slight® Ve BIAEE4-Fo ©s=E ddeith 7
2 (kidney) -8 3+ 28| ol A protein cast”} minimal&}A L}
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Table 12. An assessment of the changes in serum biochemical values affected by the 90-day oral administration of 23%-GNANA, a test
substance to the male and female rats (n=10)

Groups (mg/kg/day)

Tests™  Units Gl (0)* G2 (1,250) G3 (2,500) G4 (5,000)
Male Female Male Female Male Female Male Female

ALB  gdL  323+0.073"  336:0.118  3.16£0.064°  326+0.125  3.14+0.057°  325+0.110  3.10£0.121  3.24+0.112"
ALP UL  505.5£590.67 135.0£33.56 337.84394.75 2333429867 200.3+3429 122342323 349.6+469.79  114.4£19.96
ALT UL 31.1+5.89 22.144.36 28.942.77 20.6+3.79 30.6+3.75 20244342 29.942.12 21.1£2.50
AST UL 9431047 93115293  83.9+5.48 83.6+9.54 90.8+11.13  82.0£11.68  89.7+13.09 82.7+9.02
BIL mgdL 006£0.011  0.10£0.035  0.06£0.009  0.08+0.017  0.07£0.020  0.09:0.024  0.05£0.008  0.07+0.014
BUN mgdL 1278+1.107 141742440  14.09+2.113  1641+1.998  1436+2.369  15.7143.182  14.1242.029  16.20+3.202
CHO mgdL 64.9+10.68  68.5£10.07 68.8+9.43 7631643 66241595 7211664  82.6+17.09  76.2+10.69
CPK UL  339.0+219  226.0+183.48  225t124  224.8+15542 25754139  214.9+137.53 2740294  212.1+15331
CRE mg/dL 039:0.064  045:0.087 04240056  047+0.081  041£0.091  042+0.042  035£0.104  0.400.116
GLU mgdL 157442283 136.6+1698 17232245 147.3+29.44  173.8£2629  141.0£19.80 175742637  133.5£19.84

IP  mgdlL 559:0.524 48740431  5.66:0414 5250928  5.60£0299  5.07+0.602  5.39+0516  5.04+0.689
PRO  g/dL 6.0£0.15 6.0+0.15 5.9+0.17 5.9+0.22 5.9+0.18 5.9+0.29 5.9+0.24 5.8+0.28
TG mgdL  66.6+238  37.30£9.174  81.5£30.6 419749738  70.82422.5  46.53+20.842 74924306  39.51+8.008
A/G  ratio  1.15£0.038  1.28+0.064  1.15£0.072  124+0.049  1.13£0.061  123+0.090  1.12£0.079  1.28+0.085
Ca®  mg/dL  9.94+0.167  9.73£0.133  9.93+0.156  9.72+0.177  9.85£0.152  9.78+0.154  9.88£0.175  9.68+0.278
Na"  mg/dL 139281396 138.31+£1.324 13844+1.042 137.33+1.345 137.82+0.861 137.51+1.135 137.07£1.001  136.60+1.350
K" mmol/L 4.17+0.337  4.04x0.178  4.40£0246  4.07+0217  431x0.137  4.09+0.186  4.36+0229  4.01£0.279
ClI” mmol/L 106.20+£1.77  108.56+1.34 105.81£0.997 107.05+1.18  104.96+1.08 107414142 10534121  106.66+1.65
No. of animals 10 10 10 10 10 10 10 10

*: Represents a significant difference at p<0.05 level compared with the vehicle control

ok

: AST (Aspartate aminotransferase), ALT (Alanine aminotransferase), ALP (Alkaline phosphatase), BUN (Blood urea nitrogen), CRE (Creatinine),

GLU (Glucose), CHO (Total cholesterol), PRO (Total protein), CPK (Creatine phosphokinase), ALB (Albumin), BIL (Total bilirubin), TG
(Triglyceride), IP (Inorganic phosphorus), A/Gratio (Albumin/Globulin ratio), Ca** (Calcium ion), Na" (Sodium ion), K" (Potassium ion), C1~

(Chloride ion)

%: Control group (G1), Low-dose group (G2: 1,250 mg/10 mL/day), Medium-dose group (G3: 2,500 mg/10 mL/day), High-dose group (G4: 5,000
mg/10 mL/day)

# The data shown represent meansS.D. (n=10)

Table 13. An assessment of the changes in plasma coagulation values affected by the 90-day oral administration of 23%-GNANA, a
test substance to the male and female rats (n=10)

Groups (mg/kg/day)”

Tests Gl (0)* G2 (1,250) G3 (2,500) G4 (5,000)
Male Female Male Female Male Female Male Female
PT(sec) 1030£0.461%  9.11+0.425°  9.52+0.546°  8.99+0.409 9.67+0.709 9.14+0.694 9.42+1.074 8.81+0.394
APTT(sec) 18.10£1.073  16.64+0.703°  1836£1.645 16781266  17.80+£1.733  17.50£1.121  18.85£0.908  17.13+1.365
No. of animals 10 10 10 10 10 10 10 10

*: Represents a significant difference at p<0.05 level compared with the vehicle control

%: Control group (G1), Low-dose group (G2: 1,250 mg/10 mL/day), Medium-dose group (G3: 2,500 mg/10 mL/day), High-dose group (G4: 5,000
mg/10 mL/day)

*: The data shown represent means+S.D. (n=10)
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Table 14. An assessment of the changes in absolute organ weights affected by the 90-day oral administration of 23%-GNANA, a test
substance to the male and female rats (n=10)

Organ weight

Groups (mg/kg/day)”

(% Gl (0)" G2 (1,250) G3 (2,500) G4 (5,000)
Male Female Male Female Male Female Male Female
Adrenal(L) 0.0273+0.00330" 0.0398+0.00213  0.0269+0.00282  0.0386+0.00492  0.0266+0.00562 0.0397+0.00718  0.0272+0.00424 0.0372:0.00482
Adrenal(R) 0.0259+0.00336  0.0392+0.00542  0.0263+0.00440  0.0408+0.00456  0.0255+0.00397  0.0392+0.00661  0.0261+0.00456 0.0333+0.01054
Pituitary 0.0130+0.00174  0.0165+0.0326  0.0143+0.00189  0.0182+0.00325 0.0139+0.00157  0.0163+0.00206  0.0143+0.00190 0.0167+0.00218
Thymus 0.4569+0.08093  0.3370+0.10573  0.5105+0.18627  0.3872+0.09727 0.4871+0.10775 0.3435+0.09169  0.4909+0.10473 0.3074+0.03914
Ovary(L) 0.0688+0.01771 0.0780+0.01468 0.0715+0.01331 0.0737+0.01449
Ovary(R) 0.0673+0.00615 0.0764+0.01492 0.0754+0.01141 0.0693+0.00932
Prostate 0.6315+0.16339 0.6204+0.15144 0.6155+0.14804 0.5403+0.14546
Testis(L) 1.8639+0.20540 1.9584+0.15974 1.7444£0.17545" 1.8240+0.17074
Testis(R) 1.8120+0.14054 1.9679+0.11373 1.7764+0.17716 1.7498+0.35661
Epididymis(L)  0.6863+0.03698 0.7116+0.09057 0.6431+0.05631 0.6816+0.06143
Epididymis(R)  0.6731+0.04870 0.6982+0.05782 0.6639+0.08136 0.6498+0.10270
Spleen 0.9194+0.08364  0.6297+0.07729  0.9994+0.16638  0.6790+0.08400 1.0320+0.13502 0.6413+0.08946  1.0008+0.12714 0.6498+0.07385
Kidney(L) 1.4725+0.11574  0.8769+£0.07588  1.5403£0.15726 0.9061+0.11011 1.6328+0.14390 0.9367+0.06745  1.68710.12453" 0.9664+0.06190"
Kidney(R) 1.492240.11461  0.9028+0.07541  1.5300£0.17386  0.9351+0.10183  1.6126£0.16372  0.9415£0.09486  1.7091+0.15882" 0.9592+0.06163"
Heart 1.4217+0.12557  0.9516+£0.11100 1.4918+0.13270  0.9804+0.10498 1.4916+0.06865 0.9969+0.10816  1.4854+0.15590 0.9284+0.06195
Lung 1.6958+0.16983  1.2930+£0.07141  1.8385+0.18201 1.3479+0.11882  1.8472+0.20741 1.3290+0.12040  1.7812+0.13207 1.2547+0.06234
Brain 2.1491£0.07594  1.9802+0.08832  2.1776+0.06963  2.0075+0.08400 2.1359+0.11050 2.0020+0.07200  2.1519+0.15218 1.9543+0.06489
Liver 12.3151+1.23092  7.0642+0.90601 13.5804+1.56510 7.4692+0.74168 13.1876+1.38006 7.2520+1.15298 13.5080+1.31425 6.9651+0.54964
No. of animals 10 10 10 10 10 10 10 10

" Represents a significant difference at p<0.05 level compared with the vehicle control.
" Weight (g): unit of absolute weight of organ
%: Control group (Gl), Low-dose group (G2: 1,250 mg/10 mL/day), Medium-dose group (G3: 2,500 mg/10 mL/day), High-dose group (G4: 5,000 mg/10 mL/day)
* The data shown represent means + S.D. (n=10).
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Table 15. An assessment of the changes in relative organ weights (% of body weight) affected by the
23%-GNANA, a test substance to the male and female rats (n=10)

90-day oral administration of

Groups (mg/kg/day)”

Organ weight

© Gl (0)" G2 (1,250) G3 (2,500) G4 (5,000)
Male Female Male Female Male Female Male Female
Adrenal(L)  0.0058+0.00099™ 0.0139+0.00082° 0.0054+0.00075 0.0137+0.00238  0.0053£0.00105  0.0139+£0.00223  0.0055+0.00093  0.0137+0.00193
Adrenal(R)  0.0055+0.00084  0.0136+0.00158  0.0052+0.00094  0.0143+0.00173  0.0050+0.00074  0.0138+0.00257  0.0053+0.00094  0.0123+0.00401
Pituitary 0.0027+0.00028  0.0057+0.00089  0.0028+0.00038  0.0064+0.00111  0.0027+0.00027  0.0057+0.00044  0.0029+0.00034  0.0061+0.00081
Thymus 0.0964+0.01332  0.1164+0.03328  0.1012+0.03337  0.1348+0.02560  0.0961+0.02014  0.1210+0.03353  0.0994+0.01883  0.1128+0.01433
Ovary(L) 0.0240+0.00612 0.0272+0.00335 0.0249+0.00309 0.0270+0.00520
Ovary(R) 0.0235+0.00247 0.0267+0.00387 0.0263+0.00318 0.0254+0.00351
Prostate 0.1324+0.02611 0.1246+0.03393 0.1216+0.02939 0.1102+0.02977
Testis(L) 0.3970+0.05812 0.3894+0.03277 0.3446+0.03651 0.3723+0.04046
Testis(R) ~ 0.3855+0.04401 0.39130.02503" 0.3510+0.03787 0.3553+0.07024
Epididymis(L) 0.1459+0.01275 0.1415+0.01863 0.1269+0.00942 0.1389+0.01249
Epididymis(R) 0.1427+0.00921 0.1390+0.01379 0.1311+0.01601 0.1320+0.01853
Spleen 0.1955+0.02298  0.2184+0.01555  0.1975+0.02275  0.2385+0.02467  0.2036+0.02518  0.2238+0.02465 0.2039+0.02465  0.2382+0.02306
Kidney(L)  0.3124+0.02644  0.3052+0.02049 0.3054+0.02044 0.3172+0.01894  0.3220+0.02211  0.3279+0.02182  0.3433+0.01698" 0.3552+0.02969
Kidney(R)  0.3165:0.02627  0.3141£0.01792  0.3028+0.01658  0.3282+0.02604  0.3178+0.02394  0.3288+0.02064  0.3475+0.02013" 0.3524+0.02757
Heart 0.3010+£0.01901  0.3304+0.02344  0.2960+0.01977  0.3444+0.03115  0.2944+0.00938  0.3476+0.01720  0.3018+0.01996  0.3411+0.02683
Lung 0.3589+0.02657  0.4505+0.02360  0.3660+0.04420  0.4737+0.03612  0.3641+0.03218  0.4642+0.02097  0.3626+0.01963  0.4606+0.02191
Brain 0.4566+0.03374  0.6917+0.05948  0.4336+0.03112  0.7079+0.05932  0.4222+0.02796  0.7027+0.05721  0.4383+0.02912  0.7182+0.04178
Liver 2.6053+0.18891  2.4522+0.21604 2.6860+0.13358  2.6201+0.15563  2.5971+0.17412  2.5198+0.22710  2.7464+0.17145  2.5577+0.21390
No. of animals 10 10 10 10 10 10 10 10

" Represents a significant difference at p<0.05 level compared with the vehicle control.

™. Ratio (%): Relative ratio of organ weight against body weight

# The data shown represent means+S.D. (n=10).

%: Control group (Gl), Low-dose group (G2: 1,250 mg/10 mL/day), Medium-dose group (G3: 2,500 mg/10 mL/day), High-dose group (G4: 5,000 mg/10 mL/day)

Table 16. An assessment of the changes in necropsy findings affected by the 90-day oral administration of 23%-GNANA, a test substance
to the male and female rats (n=10)

Groups (mg/kg/day)”

Organs Observed signs Gl (0)* G2 (1,250) G3 (2,500) G4 (5,000)
Male Female Male Female Male Female Male Female
Thymus Redness 1 1 0 0
Testis(R) Aatropy 0 0 0 1
Uterus Retention of clear fluid 2
Adrenal(R) Aatropy 1
No. of animals 10 10 10 10 10 10 10 10

%: Control group (G1), Low-dose group (G2: 1,250 mg/10 mL/day), Medium-dose group (G3: 2,500 mg/10 mL/day), High-dose group
(G4: 5,000 mg/10 mL/day)

Al A EA tigt o A=A s4RHE AT THA Ao JofA] sialic acid®] NOAEL(no observed adverse effect
Foltt. FHNA AFEA-fref F23 W3t flo] AF=4- level)< 5,000 mg/kg/day= SRI=ATE G AA A =2-
el Awe W3kt 1,250, 2,500, 5,000 mg/kg/dayol A <l Fef F23 wskyt gislom, AdEA-fel Ar g wst
HIAh olF ZAE & AP SARA 7Ed wet £ 5,000 mg/kg/day= BR1= Ut o] ZAR S 71E
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Table 17. An assessment of the changes in histopathological findings affected by the 90-day oral administration of 23%-GNANA, a
test substance to the male and female rats (n=10)

Male groups (mg/kg/day)

Organs Observed signs 7
Gl (0" G2 (1,250) G3 (2,500) G4 (5,000)
Testis Atropy degeneration - 1
Prostate Inflammatory cells infiltration 2 1
Kidney Protein casts 5 2 4 6
Liver Bile duct hyperplasia 1 -
Lung Osseous metaplasia - 1
Heart Focal myocarditis 2 1
Stomach Ulcer of the glandular stomach -
No. of animals 10 10 10 10
" - "=no finding , “ = no slide
. Female groups (mg/kg/day)
Organs Observed signs
G1 (0) G2 (1,250) G3 (2,500) G4 (5,000)
Pituitary gland Cyst in pars distalis 1 -
. Protein casts 4 2
Kidney . s
Mineralization 1 1
Liver Vacuolization of hepatocytes 2 2
No. of animals 10 10 10 10

%: Control group (G1), Low-dose group (G2: 1,250 mg/10mL/day), Medium-dose group (G3: 2,500 mg/10 mL/day), High-dose group (G4: 5,000

mg/10 mL/day)

Table 18. Result of toxicity test by weight-based classification in SD rats (male) administrated orally with 23%-GNANA for 90 days

Weight-based classification

Finding

Dose

(mg/kg/day)

Important compound-

Not detected

related changes

Urinalysis (SG)

1,250, 2,500, 5,000

Minour compound- Relative weight of organs (kidney) 5,000

related changes Absolute of organs (kidney) 5,000
Histological examination of organ (kidney: protein casts) 0(5/10), 5,000(6/10)
Urinalysis (PRO) 1,250
Hematological values (RBC) 1250
Serum biochemical values (ALB) 1,250
Serum biochemical values (AST) 2,500
Plasma coagulation values (PT) 1,250
Relative weight of organs (testis) 1,250
Absolute weight of organs (left testis) 2,500

2& Izzgnli?;;; Necropsy findings (redness of thymus) 0, 1,250
Necropsy findings (right testis, atropy) 5,000
Histological examination of organ (testis) 5,000
Histological examination of organ (inflammatory cells infiltration) 0, 5,000
Histological examination of organ (kidney: bile duct hyperplasia) 0(1/10)
Histological examination of organ (lung: osseous metaplasia) 5,000(1/10)
Histological examination of organ (heart: myocarditis) 0(2/10), 5,000(1/10)
Histological examination of organ (stomach: ulcer of the glandular stomach) 0(1/10)
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Table 19. Result of toxicity test by weight-based classification in SD rats (female) administrated orally with 23%-GNANA for 90 days

. e e Dose
Weight-based classification Finding (mg/kg/day)
Important compound- Not detected
related changes
i . Absolute weight of organ (kidney) 5,000
;21‘::; dczgl‘;z Body weight 5,000
Food consumption decrease 5,000
Urinalysis (PRO, LEU) 5,000
Hematological values (HDW) 2,500
Serum biochemical values (ALB) 5,000
Noncompound- Necropsy findings (right adrenal, atropy) 5,000
related changes Necropsy findings (uterus) 5,000
Histological examination of organ (kidney: protein casts) 0(4/10), 1,250(2/10), 2,500(2/10), 5,000(2/10)
Histological examination of organ (kidney: mineralization) 0(1/10), 1,250(7/10), 2,500(6/10), 5,000(1/10)
Histological examination of organ (kidney: vacuolation) 0(1/10), 5,000(1/10)
of wet 47 HEo] oA sialic acid®] NOAEL (no 7L HDW 2|7} &gl A S7hsh AR jisto] m)of
observed adverse effect level)< 5,000 mg/kg/day= Q1= S 3}aL, 2249 9 (historical data)d] o] 9] A& Ho HA|
ol mEhA] AE9] b B Ol $ 23%-GNANAS] NOAEL> AEZ-f2 HIZ s th(Table 11, 18, 19). AR 3}
5,000 mg/kg/day® ¥ 7}5 T}, g8 A AR, 719 ALB A7) 273 v st S8
FollM SAHCRE FolatA AaeAA R, EFeEA <l
o & e A4S Wl WstE fdste] HAdEE-frel w3t
2 gastadvh 43 el ALB F217F th 2734 Hlalste] 1§
2 AE2 kA F] S AN 2% GMPE € ol A el atAl sk AR, g E W el WskE gl
52 84XYE ot ARAREQ sialic acid w2 A4S Hol MAFEL-F WHstE s th(Table 12, 18, 19).
A sialic acid7} 23%7F ¥ FH 7R G S A 8t N5 SAAH, FA AGFAE, )7 AT, A
1, o]E NP EAZ 3] Sprague-Dawley H o] 90 W& 22 0% g8 S A Z/edd. 18y 8
BFFASNE W Ve 54 =S dotry] o8 SEA0l fl AFFe ALF R FEFTANE 79
etk A A AN A A EL Fof B #Z7|7 Ft A} dol gl Ald=2 Fe-A4r g stz ddsilnh B3 o
BEE, QUL ANHEEEY YFOE Kol 59 A AFE g M Lg&FroAMT Fo94 A F7F
27o] HAE A ekkth(Table 1, 18). YA 54 FHweight gains) SRAAT, A= Fe-7 v Hste Adtesint olok
2 AR FAA 2 vwste] FAHCR fo3 o] A BTl Ald=Hol ot N A Sk 1
a7h FlE Ao, AldEEel 719187 Brks #-8-35,000 Foll ARt gelso] AldEd Fe-Av WstE ATE
mg/kg/day)®] TR g 2EH A 9 AR F] A, AR H g2 %2 Fostd B AdEH 9% 54 &
oke] = Wiste] 7191ek Ao ety o] AdEA-f An H71de] E e 7HsAel AT A E A TK(Table 14,
3 W3l2 Fhe 9 th(Table 6, 19). A5 H3K(body weight 18, 19). A7 Az, 4A I&FT 180N 55410
changes)oll A 47 o] AAA QD AFHL7E AbEA O 7 e 7NPHoE 22 Zo] AFEHUT FAlo e SARGS
So, 125 F Aze] &HEs Jo] #FE ANd=Z el B EES ALS o, $5FAS A7) 7F ot
o] @2 obd Ao AEUTE EF Fo mpAE Fo Brhsetaon, 5740 33 A o dAazdel it
A BFellA AFAL7E xS st APEE R ST AFA NN FA ek thE Sl AEHA &
ool A FEAoE Yehd 22 244 3 HALR 1% of A EA-fref BistE AdHATh 72 L E&F 14
ZEg 2o 7018 AR AE thTable 5, 18, 19). A -Fa1 ko] HFZ vlars)] HAagh Ao] FAFEHJY, X
814 AAAF, 72 RBC T4 7F A-&3Foll A fhaetar, o A AAMA 9135 (atropy) Z ¥4 (degeneration)©] 4 SHAl
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(severe) YEIS O W, 53 B 5 U] A FA A T E
ool #AZEHA gol vAAELD-F W2 AdE AT
(Table 16, 18, 19). =2 W] AAPAH, dZ2Fd A G ¥3
A (pituitary gland), ¢ -(pars distalis)e} W &E(cyst)7}
k3 A|(slight) EHI= AT A Al (kidney)oll A protein casts
7F A, &, gl 242t 24, 44, 631% W] 2FaHA|(minimal)
EE FaAGslight)y HEEAAT, AT vk
(minimal) 587} #Z= T dF AL protein cast?}
7ol A w23} A| (minimal) 33, 2F3lA(slight) 18], &3+
of| A 1] ¥} A (minimal) 2 °FslA(slight) 2} 1818, 427
o A= w] ok} (minimal) 22|, Aol A= 2FaA|(slight)
28 7} 8215 A tH(Table 17, 18, 19). ¥AI oA vebd 24
9] protein cast= F344 oM e 57019 Ao} & 2R
Ao Z Yehtes SACE G HTE 304 A
Ao g ol Yetdth 2 AlFME A= A F=
408 = 108904 Vel om, A E 408 F 179 A
Uebstth 28u 2 A@elAe A izl A sE ol A
H kA el ou, SR E Ared 248, S EET 4
g, 1eed 68 5 AFEL §FfEHOT A NS
7F Z7¥etaL, vzl Hlete] Tkl Ar® AlsAl e,
NFEA-F Ane "3tz A IR E As
T 48, e 28, I ST 2800 Ve oy &3
o9& o] gllen, T 4dlE Yehy BAdERD- &
g H3lZ A Th A A (kidney)oll A mineralization
o] tiEwolA 18], I&FwolA 14, FE&ZFolA 548, A
SaFrol A 78 Jebdth ol RE Ao ApALAY A o
2 Uehde S0 R, B Alddies FRMAE UERA
Aol M2k YERGTHKFDA, 2014). =3 B 2ol A%
HAL, SFEG o] glo] HAAEA- e HstE 7
ATk ZH(liver) A & 19004 1) k8K minimal)
3Z ¥/ (vacuolation)©] WEFSEAI R, thERIANAE YERY
AFEA- HstE ADE A A &Ll A 13
49 (myocarditis)©] 7] ©F&} Al (minimal) WFEFSEA] R,
2] 289 M &= 7| FskAl (minimal) e HIAHE -
# WaE AGE AT G LR AP ED-fe A
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