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Abstract: The study aims to investigate the pharmacokinetics (PK) and preliminary safety of desaminotyrosine
(DAT) in Sprague-Dawley (SD) rats and establish an ultra performance liquid chromatography-tandem mass
spectrometry (UPLC-MS/MS) method for determining DAT content in blood and tissues, obtaining pharmacokinetic
parameters and tissue distribution characteristics of DAT in rats after intragastric administration of three single
doses and multiple doses. Evaluate the safety after 7 days of administration, including general condition, toxic
reactions and mortality, organ-to-body weight ratios, hematological parameters, blood biochemistry and electrolyte
levels, as well as observe pathological changes in organs. The results indicated that the detection methods

conformed to the requirements for biological sample analysis. The absorption and elimination of DAT in rats
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occurred rapidly, with PK parameters such as C

max

and AUC,, values increasing in accordance with the dose ratio.

No significant differences were observed between single and multiple administrations. DAT was primarily

distributed in the kidneys > liver > testes > lungs > heart > spleen, with minimal penetration through the blood-

brain barrier. Administration for 7 days at doses =100 mg-kg'-d" induced gastrointestinal irritation, body weight

loss, and liver/kidney injury. The UPLC-MS/MS analysis in the study was sensitive, accurate, and rapid. The PK

parameters aligned with a linear PK profile at single doses ranging from 25 to 125 mg-kg', with no accumulation

observed after multiple doses. DAT demonstrated good safety at the dose of 50 mg-kg'-d", which will provide a

basis for further development of its pharmaceutical value. This experiment was approved by the Laboratory Animal
Ethics Committee of Guangdong Provincial Hospital of Traditional Chinese Medicine (Grant No: 2021042).
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Figure 1 Chemical structure of desaminotyrosine (DAT). MW =
166.18
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Figure 2 Multiple reaction monitoring (MRM) chromatogram of DAT (4.54 min) and internal standard (3.63 min) in rat serum by ultra

performance liquid chromatography-tandem mass spectrometry (UPLC-MS/MS). A: Blank serum; B: Blank serum spiked with DAT

(0.1 pg-mL™") and internal standard; C: Serum sample collected after oral administration of DAT (50 mg-kg")
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Figure 3 Mean serum concentration-time profiles of DAT after
oral administration in rats (n = 8, x £ s). A: Three single-dose and

7th multiple-dose; B: Multiple-dose
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Table 1 PK parameters of DAT after single and multiple oral dosing in rats (n = 6, x £ )

Single dose Multiple dose 7th,
Parameter .
25 mg-kg' 50 mg-kg 125 mg-kg" 125 mg-kg'
t o Jh 0.23+0.12 0.33 +0.09 0.49+0.13 0.33 +0.00
t,,/h 0.62 +0.25 0.64 +0.32 2.62+1.02 2.17+0.88
CL/L-h" 718.48 +127.60 630.13 +110.29 609.45 +224.59 686.36 + 156.83
VIL 659.83 +326.43 581.37 +311.80 2 438.78 +1 594.80 2111.82 +885.50
AUC, /ug'L""h 35.70 + 7.06 81.62 +16.17 223.86 + 64.63 190.75 + 48.36
AUC, /ug'L"h 35.88 +7.03 81.78 £ 16.13 224.74 + 64.40 191.50 + 48.50
MRT_ /h 0.82+0.19 0.79 £ 0.21 0.95+0.14 0.83+0.12
MRT, /h 0.85+0.20 0.81 +0.22 1.01+0.12 0.88+0.13
C_ JugL! 46.55 + 14.86 92.00 + 33.52 201.79 + 46.44 189.67 + 17.66
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Table 2 Mean tissue distribution of DAT following multiple oral

administrations in rats (n = 6, x £ s)

Tissue 100 mg-kg'-d"! 250 mg-kg'-d"
Lung 493 +5.19 3.31+3.27
Liver 59.42 +78.96 55.88 +£54.08
Heart 3.88 +4.55 3.43+3.31
Spleen 3.43 +4.96 2.36+234
Kidney 129.99 + 84.30 210.85 £ 194.55
Testis 9.49 + 6.57 20.44 £ 16.55
A 390+ - Con
—— 50 mg-kg!
20 380 e et
= 100 mg-kg
20 -~ 250 mg-kg™!
£ 370
> KKK
=
R 360
350=— T T T T T T T
R R R I IRt v
B 264 - Con
254 - 50 mg-kg™"
—+ 100 mg-kg"
24+ A
-~ 250 mg-kg™
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8
1

N
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Wrr—F—T—"T—TTT

ORI e s
Figure 4 Weight gain and food consumption of rats in acute
toxicity experiments of DAT following multiple oral administra-
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tions. A: Body weight changes; B: Food intake. n =6, x £ s.
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WEEEEAEA .
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o R B FE AR A T 3 4. 1E I A AL 3R BR o
50 mg kg 415 7 O AL AR B, 2538 PR35 R W 52 31 0
HER . 1£250 mg-kg A, WUEFHR A A& S 7K
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Table 3 Effect of DAT to hematological index in rats. WBC: White blood cell; NEU: Neutrophil count; LYM: Lymphocyte; MONO:

Monocyte; RBC: Red blood cell; Hb: Hemoglobin; HCT: Hematocrit; MCV: Mean corpusular volume; MCH: Mean corpusular hemoglobin;

MCHC: Mean corpusular hemoglobin concerntration; RDW: Red blood cell volume distribution width; PLT: Platelet count; MPV: Mean

Ak

platelet volume; PCT: Plateletocrit; PDW: Platelet distribution width. n = 6, Xx+s 'P<0.05 "P<001,""P<0.001, P <0.000 1 vs
control group
Hematological parameter Con 50 mg kg 100 mg kg 250 mg-kg'

WBC/10°-L" 526+0.16 5.55+0.31 5.91+0.40° 6.31+0.62""
NEU/% 30.32+ 1.24 35.83 +2.55 35.65+1.13 46.98 £10.19""
LYM/% 62.27+2.22 57.93 +3.43 59.85+1.17" 46.62 + 10.69™
MONO/% 6.35+1.48 5.35+0.35 420+ 1.46™ 557+ 1.54
RBC/10"-L"! 142.50 £ 0.36 140.00 + 0.59 130.70 + 0.21 119.20 = 1.12
Hb/g-L" 7.08 +4.55 6.86 +9.80 6.84 +4.23 5.88 +25.65
HCT/% 40.53 + 1.11 40.75 + 3.45 37.70 + 0.98 33.38+6.52"
MCV/fL 57.35+2.54 57.28 +2.61 55.42+0.91 57.03 + 1.87
MCH/pg 20.17 +0.87 19.67 £ 0.55 19.18 +0.34" 20.30 + 0.40
MCHC/g-L" 351.30 £3.50 343.80 + 6.94 346.50 + 3.83 355.50+9.16
RDW/% 13.58 +£0.31 12.88£0.33 13.58 £ 0.39 13.65 + 0.80
PLT/10°-L" 1 004.00 + 114.40 1037.00 + 73.11 1 022.00 + 74.01 885.70 = 103.80
MPV/fL 7.20 +0.59 6.85+0.35 6.85+0.37 7.03 £ 0.60
PCT/% 0.72 +0.06 0.71 £0.03 0.70 +0.03 0.63+0.11
PDWA/fL 15.12+0.15 15.03 £0.20 15.08 £0.13 14.97 +0.08
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Figure 5 Relative organ weight of rat tissue (viscera/body ratio,
mg-g'). A: Lung; B: Liver; C: Heart; D: Spleen; E: Kidney; F:
Testis. n=6,x+5."P<0.05,"P<0.01
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PEAR AN LT R B AR o 9, B /NI S5 A | e i
ok JE Bl R 17D A8 IXC, B /N Bk N R o X3, it i
PSR B I R T X 3. 45 RSB, AT S L O
O A0 i 2H 23 1) B ) 5 6 B B R WL B
S BT IR IR A E 2R T, B
8 5 DAT [ % 2 8 5578 B AR O, Bt i L5 L il
HEHAT 7 AW E . WK 6 iR, 50 mgkg! 41 A
100 mg-kg™ 41l B AL 2905 BE D) B 350 R W 52 21 55
FORFELCAR . BRI, 7E 250 mg kg LA, IH D) R
TNE S L T LA B S ) A 2 R I VR &
FIYE O, It yRL BE 3 L $2 7~ DAT 1] R e ik 3 hn 40 9%
Wik 2 I 1% 32 VD T 375 S I 0 48 RE s 5 s BT
TG D7 A2 1, LS5 P HE BN TR 2596, JH 4 B
K AR, M BT B AA R G, B2 DAT 1] fe A I fE I
JH-REE B T R ) P s B N BRAR AR R, AR TR AR I
BRPEIE AR BN IR FE K R (] 5T R L B R 98 hE 48
J{13 1, $27~ DAT w] Ge 0] B I Dy e 7™ A= — @ femi . 45
RE W, 50 mg-kg ZH % 3 L E %0 B 05 B 0, Tfi
250 mg-kg' 4 AT REIS T 00 A B AL U B AR, HL
FLEE VAR B E A

ig

EN N R ST PSSR N VAN R S NP
PR ) 2 SR B E R AR A U7V . DAT 3 T &
/N, LMRM & T % m/z 165.0—59.0 #4752 5 A it 5 5L
Mt/ HR, IR BEE R AR AL Y AR AR Bt A 1F
TiRZE. KRRIMA AT 25 uL M35 F4H U8 R

Table 4 Effect of DAT on biochemical and electrolyte blood data rats. ALT: Alanine aminotransferase; AST: Aspartate aminotransferase;
Cr: Creatinine; TCO,: Total carbon dioxide; TG: Triglyceride. n = 6, x£s. 'P<0.05 "P<0.01,"P<0.001, " P <0.000 1 vs control group

Serum biochemistry Con 50 mg kg 100 mg-kg! 250 mg kg’
ALT/U-L" 40.33 + 6.68 46.83 + 8.32 46.83 + 6.68 54.00 £ 8.32"
AST/U-L" 142.00 + 12.87 148.30 + 16.17 179.30 + 50.78 199.20 + 35.70°
AST/ALT 3.53+0.43 3.58 +0.57 3.27+0.98 3.78 +1.03
Urea/mol-L" 5.32+0.43 5.47+0.63 5.70 £ 0.88 6.67£0.65"
Cr/pumol-L"! 23.50+1.23 26.33 +1.63 29.17+3.317 29.50+3.27"
TCO,/mmol-L"! 26.08 + 1.52 24.95+2.30 2227+ 1.45" 20.95+1.27"
TG/mmol-L" 0.38 +0.07 0.35+0.06 0.48 +0.13 0.60 +0.13"
K'/mmol-L" 5.38+0.19 5.83+0.40 6.19+0.42" 6.10+0.39"
Na'/mmol-L" 138.30 + 1.03 140.30 + 1.63 14330+ 1.517" 14330+ 1.217"
CL/mmol-L" 98.85+0.96 98.93 +0.77 103.90 + 1.66™" 104.80 + 1.017"
Ca*"/mmol-L" 2.43£0.08 2.44£0.08 2.43£0.07 2.39£0.06
P*/mmol-L" 2.78 +0.17 2.66+0.16 2.83+0.19 2.59+0.21
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Con 50 mg-kg!
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Figure 6 Histopathological examination of the organizations in 4
groups of SD rats treated with DAT for 7 days. A-D: Lung; E-H:
Liver; I-L: Heart; M-P: Spleen; Q-T: Kidney; U-X: Testis; Y, Z,
AA and AB: Brain. Scale bar: 500 pum

ARIRZE T DAT (32530 71 %, RILFAE K RAK
PR AT R S Y B, 24— T 2R R I M O IR 2 0
PE, 7£25~125 mg kg™ 77l & N /- & &AL 8) /12 HFE, 2
REH C,, IKFRE, A KL E . 1 DAT 1£
B A R A, T Re DA ) B I o e . —
TR 77 R 7~ SD K B A 175 mg-kg' 4 I B 2 KA
14 KA HESEFEEIR, 4525 125 mgkg' 7l &
30 RIEA W% 3 A2 V2 1, {H4E 250 #1500 mg kg
705 U X BN BT BT RO A SR B B
BT . AT FUIRTS DAT %2 4277 & 24 50 mg-kg'-d”,
KT ERHEF, LL100 mgkg' FI B ESWEE T KA
BB Th e A i A v R JT 4R S i B RN
250 mg-kg' 7 T AR AA AR T 0 E R, B 2 AR
A 4 I v 7B ) DAT B F 52 ] B8 2 B i
SR A B Rk AR R I B . AE A ¢ DAT vl 38 fn 12
T 3R R — I LA S, N RO LR 7 RIH

DAT /K& TR %) 10 mg-kg ' Al 2. Ak, ASHF 7% 3% HY
T IO E ST R S I, AN T2 s L R
W28 i FE 0 2 1, 23— 0 I e s 22 A PR,
RN 5T A T AL 4 e 25

e STk: 110 TSI H it S OB E  SK bR
BT VR A AR B KR 2 A B 2 3 A A A B R
R I et W5 52 By B 56 B D SR 06 8 AN TR AR B Sk
BAgEih; RE N TR R B IR IR R B LR . rA
AR B B A FT TR I B 2R

PR A 1 2975 WA AEAE R 2 i 2R
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