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Abstract: Ramulus Mori (Sangzhi) alkaloids (SZ-A) are a group of polyhydroxy alkaloids extracted and
isolated from the traditional Chinese medicine mulberry twig, which is mainly used for the treatment of type 2
diabetes mellitus (T2DM). In addition to acting as a glycosidase inhibitor in the small intestine after oral
administration, SZ-A can also be absorbed into blood and widely distributed to target organs related to diabetes,
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exerting multiple pharmacological effects. It is important to elucidate the possible pharmacokinetic influences of
SZ-A for its clinical rational applications, such as drug interactions, the effects of food and alcohol on the
absorption of SZ-A. However, studies in this area are limited. Therefore, the pharmacokinetic interactions between
orally administrated SZ-A (50 mg-kg"') and metformin hydrochloride (Met, 200 mg-kg") in Sprague-Dawley (SD)
rats were examined. Then, the effect of food (standard feed) on the pharmacokinetics of SZ-A was investigated
using fasting administration of SZ-A (50 mg-kg™) in rats as a control. Finally, we investigated the pharmacokinetic
characteristics of SZ-A (50 mg-kg") in different concentrations alcohol solutions using aqueous solution of SZ-A
administered to rats as a control to evaluate the effect of alcohol on the bioabsorption of SZ-A. The results showed
no significant pharmacokinetic interactions between SZ-A and Met after combination treatment. The standard feed
had little effect on the pharmacokinetic profile of SZ-A. Alcohol retarded the absorption of SZ-A, resulting in a

significant decrease in the C

max

of SZ-A. The decrease was greater at higher alcohol concentrations; however, no
significant difference was observed in the AUC_,. These results support the clinical rational applications of SZ-A.
All animal protocols were approved by the Ethics Committee of Kangtai Medical Laboratory Service Hebei Co.,
Ltd. (Hebei, China) (No. MDL2022-01-17-1).
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Figure 1 Typical multiple reaction monitoring (MRM) chromatograms for (A) blank plasma, (B) blank plasma spiked with 1-deoxynojiri-

mycin (DNJ), fagomine (FA), 1,4-dideoxy-1,4-imino-D-arabinitol (DAB), and miglitol, and (C) plasma sample after oral administration of
50 mg-kg" Ramulus Mori (Sangzhi) alkaloids (SZ-A). Typical MRM chromatograms for (D) blank plasma, (E) blank plasma spiked with

metformin (Met) and metformin-d, (Met-d,), and (F) plasma sample after oral administration of metformin hydrochloride (Met, 200 mg-kg")

Table 1

Pharmacokinetic parameters of DNJ and total alkaloids in rats after oral administration of SZ-A (50 mg-kg") without and with

Met (200 mg-kg"). And mean (+ SD) pharmacokinetic parameters of Met in rats after oral administration of Met (200 mg-kg™") without and
with SZ-A (50 mg-kg™) (n = 8, x + 5, half male and half female). “P < 0.01 vs without Met group

DNJ Total alkaloids
Parameter - - - -
Without Met With Met Without Met With Met

t,,/h 1.07 +0.04 2.25+2.05 1.04 +0.03 1.93+1.28
t./h 0.63 +0.33 0.56 +0.12 0.53 +0.39 0.56 £0.12
MRT, /h 1.51+0.42 328 £1.52" 1.52+0.46 3.06+1.317
vV, /L-kg 4.47 +£1.30 7.38 £ 6.01 4.41+0.84 7.06 £4.38
CLz/L-h" kg 2.88+0.76 2.32+0.53 2.93 +0.50 2.55+0.58

C /ng-mL"! 7075.56 = 1 640.33 6827.97 +2 864.74 9939.33 1 696.85 9 193.77 +£ 3 629.69

AUC,, /ng-h-mL" 12 566.48 + 3 471.45

15497.29 + 4 888.10

17 598.42 + 3 655.03 20 742.32 + 6 291.60

3 B SZ-A AR DZEEIMAR

25 I 4 RN b 1) L 41 DNV FA . DAB FLiz A 4 6k
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6 612.72) A} (6 966.84 + 1 974.98) ng'-mL", AUC,, tH
(24 212.55 + 14 408.75) % (21 862.90 + 12 355.53)

ng-h-mL"; SAEVITN C,, M (15 624.25 + 8 230.85) &%
N (10 633.92+2926.25) ngmL", AUC,, i (31 379.39 +
18 277.43) 4 (32 999.38 £ 17 647.60) ng-h-mL™". #X
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Figure 2 The plasma concentration-time curves of DNJ, FA, DAB (A) and total alkaloids (B) in rats after oral administration of SZ-A

(50 mg-kg') without and with Met (200 mg-kg'), and the comparison of C__and AUC,, histogram of DNJ and total alkaloids (C). n = 8,
x £ s (half male and half female)
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Figure 3 The plasma concentration-time curves of Met (A) in rats after oral administration of Met (200 mg-kg") without and with SZ-A
(50 mg-kg™), and the comparison of C

max

and AUC, histogram (B). n = 8, x £ s (half male and half female). “No significantly different from
without SZ-A group

Table 2 Pharmacokinetic parameters of Met in rats after oral
administration of Met (200 mg-kg') without and with SZ-A
(50 mg-kg"). n = 8, x + s (half male and half female). "P < 0.05,
P < 0.01 vs without SZ-A group
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MRT 3:03:+0.45 396033 667.65) ng-mL™"], 7 5% F 40% Z FL AL A €
v, /L-kg 9.98 £ 5.40 1521 +6.31 S "

CLz /Lh" kg 376+ 0.78 325+ 092 S MM (12 758.96 + 1 826.10) F& % (10 361.92 +
C. /ng'mL’ 14519.47+2989.19  12926.71 +3 611.04 2 036.45) Fll (6 297.63 + 687.17) ng-mL", 1H LA 40%
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Figure 4 The plasma concentration-time curves of DNJ, FA, DAB (A) and total alkaloids (B) in rats after oral administration of SZ-A
(50 mg-kg") in fasting and standard feed group, and the comparison of C .. and AUC , histogram of DNJ and total alkaloids (C). n = 6,
x % 5 (half male and half female). "No significantly different from fasting group

Table 3 Pharmacokinetic parameters of DNJ and total alkaloids in rats after oral administration of SZ-A (50 mg-kg") in fasting and
standard feed group (n = 6, x £ s, half male and half female). "P < 0.05 vs fasting group

Parameter : DNJ : Total alkaloids
Fasting Standard feed Fasting Standard feed
t,/h 1.01 +£0.05 1.05 +0.05 0.98 +0.03 2.49+1.48"
£ /h 0.79 £ 0.25 0.54+0.10 0.71+0.33 0.54 +0.10
MRT, /h 2.12+0.42 2.94 £ 1.61 2.06 + 0.46 3.23+1.23
v, /L'kg'1 2.72+1.55 294+1.42 297+ 1.67 6.01 £3.75
CLz /L-h" kg 1.83 +0.96 1.92 +0.85 2.09+1.14 1.82+0.77
C,, mgmL" 12 033.91 +6 612.72 6966.84 = 1 974.98 15 624.25 + 8 230.85 10 633.92 +2 926.25
AUC,, /ng-h-mL” 24212.55 + 14 408.75 21 862.90 + 12 355.53 31379.39+18277.43 32999.38 + 17 647.60

Table 4 Pharmacokinetic parameters of DNJ and total alkaloids in rats after oral administration of SZ-A (50 mg-kg") in H,0, 5%, and

ok

40% alcohol group (n = 6, x + s, half male and half female). "P < 0.05, P < 0.01, ""P < 0.001 vs H,O group

DNJ Total alkaloids
Parameter

H,0 5% Alcohol 40% Alcohol H,0 5% Alcohol 40% Alcohol
t,,/h 1.15 % 0.04 1.1940.25 1.14+0.22 1.12 = 0.04 1.18 +0.27 1.12+0.23
tow/h 0.42+0.20 0.46 = 0.19 0.42+0.20 0.38+0.21 0.46 = 0.10 0.33+0.13
MRT, /h 0.94£0.14 1.94+0.64" 3.65+1.59" 0.93£0.17 1.86+0.63" 3.71+1.54"
v, /L-kg' 5.65+121 430+ 1.11 4.58+1.93 5.85+0.89 4.60 % 1.27 5.02+2.19
CLz /L-h" kg’ 3.41+0.64 2.64 % 0.87 2.71£0.56 3.61 +0.44 2.87+0.99 3.01=0.61
C,,. /mgmL’ 8773.10+ 68247  7148.90+1458.27" 5069.91 +667.65 12758.96+1826.10 10361.92+2036.45 6297.63+687.17"

AUC,, /ng-h-mL" 10283.48+1972.83 1519591 +8738.82 12951.26 +2487.60 14 003.00+1593.92 2082254+ 1233729 17 118.96+3 135.17
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Figure 5 The plasma concentration-time curves of DNJ, FA, DAB (A) and total alkaloids (B) in rats after oral administration of SZ-A
(50 mg-kg™") in H,0, 5% alcohol, and 40% alcohol group, and the comparison of C,_and AUC,, histogram of DNJ and total alkaloids (C).

n =6, x + s (half male and half female). "“No significantly different from fasting group. "P < 0.05, ""P < 0.001 vs H,0 group
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