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Abstract—This study was conducted to investigate the subacute transdermal toxicity of Syndella gel, a
new topical drug containing deproteinized dialysate of calf's blood and micronomicin sulfate in Spra-
gue-Dawley rats. Three doses (1.97, 3.94, 7.88g/kg) of Syndella gel was daily treated transdermally to
male and female rats for 30 days. No death was occurred in either control or treated rats. No sig-
nificant toxic clinical signs and body weight change were not observed at any doses in the male or fe-
male rats treated. There were no significant alterations in hematologic and biochemical parameters in
both sexes, however slight increase of potassium concentration was observed in 3.94 g/kg and 7.88 g/kg
female groups. No significant necrotic changes were not observed in examined organs. This study
showed that up to 7.88 g/kg Syndella gel did not induce subacute transdermal toxicity.
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Table I— Mortality of Sprague-Dawley rats treated z 274 A e AF ks AR A gttt

dermally with Syndella gel for 30 days AP EE BA7 9 225 AlsAHR) S
Dosage Weeks Final % 247439 Table I1I9 Table Vel Rl 20

SeX  (g/kg) Start 1 2 3 4 Mortality 2014 9= xpo]= AT
0 0/12 ~ 071207120712 0712 0712 = :
1.97  0/12 0/12 0/12 0/12 0/12 0/12
Male 394 /12 0/12 0/12 0/12 0/12  0/12 soyatx Al

7.88  0/12 0/12 0/12 0/12 0/12  0/12 o 2 DS gaT AHEd STl §
Vot s Ots ons s oty oty SVESEE Rel GRIEt (Table VT and D,

Female 394 /12 0/12 0/12 0/12 0/12 0/12
7.88 0/12 0/12 0/12 0/12 0/12 0/12 SIAAUSIAIS A

Table Il — Body weights (g) of Sprague-Dawley rats dermally treated with Syndella gel for 30 days

Sex Dosage Days
(g/kg) 0 4 8 11
0 137.3+8.19' 173.1+8.19 194.6+13.09 210.8+14.32
1.97 138.4+8.72 173.3+9.76 200.9410.41 222.2+14.45
Male 3.94 141.2+7.95 166.6+10.51 195.3+11.47 216.4+13.70
7.88 138.7+7.35 170.5+10.90 194.8+13.32 216.3+10.32
0 139.2+13.70 160.2+7.52 173.5+9.40 187.5+10.41
i} 1.97 141.1+12.10 160.9+8.59 174.8+13.47 190.7+9.76
Female 3.94 144.0+5.75 162.1+8.35 177.7+17.24 189.5+9.29
7.88 145.0+5.70 163.4+6.37 178.9+9.73 193.5+7.14
Table II— Continued
Sex Dosage Days
(g/kg) 15 18 24 30
0 239.4+15.47 66.8+16.63 295.8+18.89 321.8+28.11
1.97 248 4+18.56 272.1+23.05 301.7+24.49 318.6+23.45
Male 3.94 245.3+16.76 269.6+16.45 301.0+17.37 318.7+31.80
7.88 244 8+12.91 270.8+14.59 307.0+11.12 326.8+32.16
0 197.747.40 205.0+9.41 217.4+11.12 224 8+14.94
1.97 202.0+£12.60 212.3+15.72 223.3+12.67 225.1+12.30
Female 3.94 200.3+8.33 209.8+10.75 223.3+11.69 234.3+15.94
7.88 204.8+10.23 214.7+9.10 224.3+10.06 232.6+17.71

'Data represent means=SD of 12 animals.

Table III — Food consumption (g) of Sprague-Dawley rats treated dermally with Syndella gel for 30 days

Sex Dosage Days
(g/kg) 4 8 15 18 22 30
0 19.3+1.9 20.6+4.8 20.0+2.6 26.7+2.9 26.7+4.0 27.4+3.7
1.97 18.7+2.4 21.242.1 21.2+2.7 26.7+4.2 48.8+9.6 28.8+3.6
Male 3.94 18.3+3.2 21.9+3.7 20.8+2.9 27.8+26 28.1+2.1 29.3+3.1
7.88 19.4+35 20.1+3.2 22.3+19 26.8+3.2 29.6+1.9 31.6+4.0
0 155125 17.742.2 18.8+2.4 23.0+2.6 22.742.2 20.1%+1.5
1.97 15.0+1.9 16.1£3.0 20.8+3.4 23.3+2.3 25.0+3.0 20.8+2.0
Female 3.94 16.9+1.8 18.1+3.6 20.6+2.5 22.1%£25 25.1+3.2 21.8+1.7
7.88 15.8+2.3 171428 21.3+1.7 22.1+3.3 24.4%2.3 20.2+2.6

‘Data represent means+SD of 12 animals.
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Table IV — Water consumption (mL) of Sprague-Dawley rats treated dermally with Syndella gel for 30 days

D Days
Sex osage
(g/ke) 4 8 15 18 22 30
0 34.3+49'  39.3+93  400+8.1 396+69  483+109  48.3+10.9
1.97 37.4+45  383+49  302+56  43.0+40  48.3+96  48.3+96
Male 3.94 354450  40.8+56  43.0+157 413+68  49.6+54  49.6+54
7.88 38.3+3.9  44.6450 4714105 495+57  50.4+6.6  50.4+6.6
0 371466  375+134 438+154  388+80  425+58  39.2+3.6
1.97 37.5+8.1 386+55 413457 408479  438+64  40.0+85
Female 3.94 413468  38.3+65  43.3191 408+42  442+51  44.24+87
7.88 354196 400182  47.2+144  392+54  38.3+54  .38.8+57

'Data represent means=SD of 12 animals.

Table V-I— Hematological data of Sprague-Dawley male rats treated dermally with Syndella gel for 30 days
Dosage (g/kg)

Items (unit) 0 1.97 3.94 7.88
WBC (10%mm® 18.0+3.5 18.8+4.0 16.1+3.0 17.1+46
RBC (10%/mm®) 7.29+0.41 7.2740.36 7.15+0.32 7.2140.29
HGB (g/dl) 14.4+0.6 14.5+0.6 14.0+£0.5 14.31£0.5
HCT (%) 435%1.5 43.4+1.7 43.1%1.1 42.6+1.9
MCV i) 59.2+1.8 58.7+1.7 59.1+1.6 60.1+£1.5
MCH (pg) 20.4%+0.7 20.3+0.7 20.3+0.5 20.4+0.6
MCHC (g/d) 33.5+0.7 33.610.5 33.1+0.5 33.3+0.5
PLT (10%mm?®) 610+115 549+179 6741198 674+119
Lymphocyte (%) 88.4+4.4 85.7+3.8 88.9+2.1 87.0+£2.9
Lymphocyte  (10¥mm®) 15.8%5.0 16.4+2.9 9.82+3.50 147+5.1

'Data represent means+SD of 12 animals. -
WBC, White Blood Cell: RBC, Red Blood Cell; HGB, Hemoglobin: HCT, Hematocrit: MCV, Mean Corpuscular
Volume: MCHC, Mean Corpuscular Hemoglobin Concentration: PLT, Platelets.

Table V-II— Continued

Dosage (g/kg)
m 0 1.97 3.94 788

WBC (10%mm®) 15.0+4.0' 16.3+3.9 18.1+2.9 171+£3.8
RBC (10%mm®) 6.931+0.39 7.15+0.57 7.08+0.46 7.04+0.54
HGB (g/dl) 13.8+0.5 14.1+0.6 13.8+1.0 13.840.5
HCT (%) 416%1.3 60.2+1.2 42.7+14 42.2+1.6
MCV €i)] 60.0+1.6 60.2+1.2 60.6x£1.5 60.7£1.6
MCH (pg) 20.3+0.5 20.0+£0.5 20.3+0.7 20.2+0.6
MCHC (g/dl) 32.7+0.6 33.0+0.3 32.6+1.0 33.0+0.4
PLT (10%mm® 634+ 105 65073 6331108 610104
Lymphocyte (%) 87.8+1.6 85.6+5.5 87.2+3.6 87.9+3.6
Lymphocyte  (10%/mm® 13.6+2.7 14.5+3.0 16.2+2.5 16.1+2.6

'Data represent means+SD of 12 animals.
WBC, White Blood Cell: RBC, Red Blood Cell: HGB, Hemoglobin: HCT, Hematocrit: MCV, Mean Corpuscular
Volume: MCHC, Mean Corpuscular Hemoglobin Concentration; PLT, Platelets.

AEERDE FAs 43 FUHEF 394 gk 1 SHA
2% (7.88 g/kg)ollA izl v]8ld Potassium=| oAl 7 BE 22 AEER BAF0 &
o M T F9 A4 (p{0.05) e F7HE BAou), & 24 Q& Aol AEAHA &ttt (Table VID).
A A4 BE 8FFAA FYAUE Aol7t QIS
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Table VI-I — Biochemical data in serum of male rats treated dermally with Syndella gel for 30 days
Dosage (g/kg)

Items (unit) 0 1.97 3.94 7.88

T. PROT (g/dD 5.97+0.29' 6.07+0.16 6.18+0.17 5.93+0.17
ALB (g/d 3.21+0.17 3.27£0.21 3.39+0.08 3.36+0.14
T. BILI mg/dh 0:35+0:09 0:38+0:10 0.38+0:20 0.35%0.11
GOT (IU/L) 124.7+23.4 131.8+25.7 110.2+16.8 110.6+21.69
GPT (IU/L) 54.9+£9.5 54.0+6.2 55.8+12.2 55.7+£4.7
ALP (mg/dl) 367.3+124.5 350.0+151.4 388.8+148.1 358.9+83.5
CHOL (mg/dD) 47.3£10.9 49.5+16.4 56.3+13.1 52.1+15.8
BUN {mg/dl) 220.1+3.0 19.1+4.0 21.5+2.0 18.0+2.7
CREAT (mg/dl) 0.33£0.06 6:31+0.04 0.33%£0.07 0.29+0.03
URIC (mg/dl) 2.90+0.93 2.40+0.70 2.04+0.86 2.01£0.92
Na (mmol/L) 142.2+3.3 144.0+3.8 141.6+1.8 141.2%+1.1
K (mmol/L) 5.73+0.61 5.55+0.47 5.26+0.52 5.48+0.54
CL (mmol/L) 107.1+1.4 106.7+1.3 105.2+2.9 105.8+2.9
GLU (mg/dl) 164.3+21.5 157.3+18.6 167.1+18.3 159.2+21.2
TG (mg/dl) 99.8+71.4 73.7440.4 87.91+44.0 58.7+29.0
Ca (mg/dl) 10.1£0.2 10.1+0.4 10.4+0.3 10.2+0.3
LDH (IU/L) 1071.3+463.1 1050.8+340.7 830.3+411.0 701.4£355.5
CK (IU/L) 729.8+151.5 726.0+158.9 640.3+135.8 689.1+386.6
Phos (mg/dD 8.52+0.95 8.43+0.64 8.351+0.64 8.391+0.80

'Data represent means=SD of 12 animals.

ALB. Albumin: ALP, Alkaline Phosphatase: BUN, Blood Urea Nitrogen: Ca, Calcium: CHOL, Cholesterol: CK,
Creatinine Phosphokinase; Cl, Chloride: CREAT, Creatinine: GLU, Glucose: GOT, Glutamic-Oxaloacetic Tran-
saminase. GPT, Glutamic-Pyruic Transaminase: K, Potassium: LDH, Lactate Dehydrogenase: Na, Sodium:
Phos, Phosphorus: T. BILI, Total Bilirubin: T. PROT, Total Protein: TG, Triglyceride: URIC, Uric acid.

Table VI-II— Biochemical data in serum of male rats treated dermally with Syndella gel for 30 days
Dosage (g/kg)

Items (unit) 0 1.97 3.94 7.88

T. PROT (g/dD) 6.22+0.23" 6.29+0.14 6.16+£0.22 6.10+0.24
ALB (g/dl) 3.43+0.19 3.46+0.20 3.55%0.20 3.56+0.16
T. BILI mg/dl) 0.56+0.07 0.45+0.18 0.61+0.09 0.55+0.17
GOT (IU/L) 97.7+22.6 93.2+17.8 91.8£7.8 1202.1+£9.6
GPT (TU/L) 51.3%x10.1 53.4+9.8 53.5£104 50.3+10.0
ALP (mg/dl) 215.8+90.8 201.9+88.6 230.0+49.9 250.7+62.8
CHOL (mg/dD 458+9.9 43.7+13.7 44.0£17.0 37.6x14.0
BUN (mg/dD 18.7+£2.1 18.8£3.6 18.3+3.7 19.4£3.1
CREAT (mg/dl) 0.33+0.08 0.32+0.06 0.29£0.03 0.29+0.05
URIC (mg/dD) 2.33+0.41 2.40+0.71 2.99+0.60 2.92+0.57
Na (mmol/L) 137.1+£3.4 137.3+£4.0 135.8+3.9 135.8+3.1
K (mmol/L) 5.03+0.48 8.91+4.01 12.84+0.90* 12.71+£0.94*
CL (mmol/L) 105.9:2.0 106.9£1.8 105.8+1.1 106.6+1.6
GLU (mg/dl) 158.6+25.7 151.0x15.0 160.9+14.3 145.7+23.9
TG (mg/dl) 42.8+23.1 35.2+20.6 31.3x2.13 27.2x15.6
Ca (mg/dl) 10.34+0.38 89.72+0.88 9.89+0.57 9.89+0.34
LDH (IU/L) 570.9+£286.8 721.7+391.4 786.6+373.2 929.0+244.7
CK (TU/L) 436.3+173.6 510.6+£222.9 546.5+215.6 601.9+185.6
Phos (mg/dl) 7.791+0.54 7.63+0.56 8.12+0.60 8.21£0.55

'Data represent means+SD of 12 animals.

*Statistical significance (p<0.05)

ALB, Albumin: ALP, Alkaline Phosphatase: BUN, Blood Urea Nitrogen: Ca, Calcium: CHOL, Cholesterol: CK,
Creatinine Phosphokinase: Cl, Chloride: CREAT, Creatinine; GLU, Glucose: GOT, Glutamic-Oxaloacetic Tran-
saminase: GPT, Glutamic-Pyruic Transaminase: K, Potassium: LDH, Lactate Dehydrogenase: Na, Sodium:

QrEQl WUALGE HUSIA gsich 2 A& 3 87} A4S Pkeh (Table VIID,
FE - F BT HE RPN AYBR] 4B W WlZAAA FAA, BE RZM HHE of
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Table VII—Urinanalysis data in rats treated dermally with Syndella gel for 3 days

Sex Male Female
Dosange (g/kg) 0 1.97 3.94 7.88 0 1.97 3.94 7.88

No. of rats 12 12 12 12 12 12 12 12

1) pH 3 0 0 0 0 0 0 0 0
4 0 0 0 0 0 0 0 0

5 0 0 0 0 0 0 0 0

6 0 0 0 0 0 0 0 0

7 5 5 5 5 5 4 5 5

8 0 0 0 0 0 1 0 0

9 0 0 0 0 0 0 0 0

10 0 0 0 0 0 0 0 0

11 0 0 0 0 0 0 0 0

12 0 0 0 0 0 0 0 0

2) Protein 0 4 5 4 5 4 5 4 5
0.3g/1 1 0 1 0 1 0 1 0

lg/l 0 0 0 0 0 0 0 0

5g/l 0 0 0 0 0 0 0 0

3) Glucose normal 5 5 5 5 5 5 4 5
50 mg/dl 0 0 0 0 0 0 1 0

100 mg/dl 0 0 0 0 0 0 0 0

300 mg/dl 0 0 0 0 0 0 0 0

1000 mg/dl 0 0 0 0 0 0 0 0

4) Ketone body - 4 4 5 5 5 5 5 4
+/- 0 1 0 0 0 0 0 0

+ 1 0 0 0 0 0 0 1

++ 0 0 0 0 0 0 0 0

+++ 0 0 0 0 0 0 0 0

5) Urobilinogen normal 5 5 5 5 5 5 5 5
1 mg/dl 0 0 0 0 0 0 0 0

4mg/dl . 0 0 0 0 0 0 0 0

12 mg/dl 0 0 0 0 0 0 0 0

6) Occult Blood - 5 5 5 5 5 5 5 5
+/- 0 0 0 0 0 0 0 0

+ 0 0 0 0 0 0 0 0

++ 0 0 0 0 0 0 0 0

+++ 0 0 0 0 0 0 0 0

Table VIII— Organ weights (g) of Sprague-Dawley rats treated dermally with Syndella gel for 30 days

Sex Male Female
Dosage (g/kg) 0 1.97 3.94 7.88 0 1.97 3.94 7.88
No. of
rats 12 12 12 12 12 12 12 12

Organs

Brain 1.92+0.17 1.95+0.11 1.89+0.11 1.93+0.14 185x0.07 1.83%+0.06 1.87x0.07 1.81%0.05
Lung 1.62+0.14 1.57+0.13 151%£0.17 1.57£0.28 1.31+0.14 1.33%+0.15 1.38%x0.11 1.36%0.17
Heart 1.31£0.12 1.2840.13 1.22+0.10 1.284+0.17 20.95+0.06 0.98+0.11 1.01£0.07 1.04x0.10
Liver 13.47+2.54 14.09+2.46 13.34£3.02 13.17+£2.57 963+191 9.39+1.33 10.27+1.51 945%+1.76

Kideny L' 146%0.15 148%0.19 1.40+0.18 140+0.11 1.024+0.07 1.01+006 1.05+0.08 1.08+0.08

R? 1.46+0.13 1.40+0.17 1.36+0.19 1.38+0.14 0.97+0.019 099+0.08 1.04+0.06 1.02+0.08
Testis L 1.63£0.16 1.66x0.09 172+0.13 1.69+0.10 - - - -

R 162+0.16 1.65+0.09 1.67+0.15 1.70%0.14 - - - -
Ovary L - - - - 0.082+0.02 0.073+0.022 0.073+0.011 0.081+0.012

R - 0.084+0.02 0.102+0.099 0.070+0.010 0.077+0.017
Adrenal I, 0.048+0.021 0. 045+0 012 0. 039+0 007 0.043+0.012 0.045+0.009 0.050+0.008 0.050+0.009 0.049+0.009
gland

R 0.053+0.020 0.046+0.017 0.036+0.008 0.038+0.014 0.042+0.010 0.047+0.011 0.047£0.010 0.046+0.005
Spleen 0.967+0.332 0.84+0.15 0.821+015 0.83+0.15 0.67+0.10 0.64+0.11 0.67x0.11 0.619+0.09

'L: Left, R: Right
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