WEMEERENSRXREZFTSENTR

REG, WA E, BFAY, R, BB, XA (1 2 8 BB R TR 2
A BRI ST T 5CT0%E 5 100176 5 2. DS AMEZ L G A BRAA 1, DI A1 618400, 3. ot W2 B A2 2 WA K AR5 4
S5 A 210009)

HE. BN FE-rEFREESE Wistar KRN ZABRFE, AR FTTEFRELRN TILERAF S F &5
AFE,FE LM 2T d Wistar KR, 2 4B RAABETEFKREKGOmg - kg™ ) F (150 mg - kg™ ) &
(750 mg - kg ") FZH, B A HAFTAHEFTLTHATEFRENEYS A I2HEHRELI A, ZREXAGRAER AFS
FolB R BT R F A FE I A ZAAD AT IR FRAT LA R BERERALRE S
TS, ER RETEFRESTHHERER ARE BRLET LBFHF 2T EEF Z2RERETHALA
RHR, BTN ZERZARAREF IR FBREAFT ALV R o, SRS R BRI TRE FAR
BERANLAREEN, ARNELTHETEFREMANARFBEFIRE, it REATEFREZTLL S8 ASHE
Wistar X R 89 %9 2 & MAE A 78 (NOAEL) A 750 mg - kg ™' . AR KB TARETEFRELATFTILERAT VY F &5
REEAE

PSS S5 PRS- S 8 I RO N i I c A iy
doi: 10. 11669/cpj. 2025.05.005  ERE 4 FKER961. 1

X HEFRERD A XEHE1001 —2494(2025)05 - 0481 - 07

Developmental Toxicity of Rehmannia glutinosa Leaf Total Glycosides Capsules in Juvenile Rats

ZHAO Manman', XIAO hua®, YANG Ying', LIANG Zihe'”, LIN Zhi', ZHOU Xiaobing'* , LIU Yanhua®"* (1. Key
Laboratory of Beijing for Nonclinical Safety Evaluation Research of Drugs, Institute for Safety Evaluation, National Institutes for Food and
Drug Control, Beijing 100176, China; 2. Sichuan Medco Pharmaceutical Stock Co. , Lid. , Shifang 618400, China; 3. State Key Laborato-
ry of Natural Medicines, China Pharmaceutical University, Nanjing 210009, China)

ABSTRACT: OBJECTIVE To evaluate the safety characteristics of Rehmannia glutinosa leaf total glycosides capsules in juvenile
Wistar rats, and provide reference for the use of Rehmannia glutinosa leaf total glycosides capsules in child and adolescent patients.
METHODS Twenty-seven-day-old Wistar rats were randomly divided into control and low-, medium-, and high-dosage groups. Each
dosage group was given the Rehmannia glutinosa leaf total glycosides by gavage repeatedly for 8 weeks, followed by a 4 week recovery.
The clinical symptoms, body weight, food consumption, hematological and serum biochemical indexes, central nervous system func-
tion, learning and memory ability, skeletal development, reproductive function, organ weight and histopathological changes of the rats
was observed. RESULTS Rehmannia glutinosa leaf total glycosides capsules did not show significant effects on the clinical symp-
toms, body weight, food consumption, hematological and serum biochemical indexes, main organ weights, central nervous system func-
tion, bones, sexual cycle, sperm counts, vitality and form of the rats. No histopathological changes were observed associated with Reh-
mannia glutinosa leaf total glycosides capsules. CONCLUSION The no-observed-adverse-effect-level (NOAEL) for Rehmannia glu-
tinosa leaf total glycosides capsules in juvenile rats is determined to be 750 mg - kg ™' in the 8 week feeding study. The data provides
reference for the use of Rehmannia glutinosa leaf total glycosides capsules in child and adolescent patients.

KEY WORDS: Rehmannia glutinosa leaf total glycosides capsule; juvenile rat; development; toxicity evaluation
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Fig.1 Effects of Rehmannia glutinosa leaf total glycosides on body mass in rats. n =15,x £
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A —blood cell counts of male rats at the end of administration (n =10); B —blood cell counts of female rats at the end of administration (n =10) ; C - blood cell counts of

male rats at the end of recovery (n=5); D —blood cell counts of female rats at the end of recovery (n=5); WBC — white blood cell; RBC - red blood cell; PLT - plate-

let; P <0.05, compared with the vehicle group.
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Fig.2 Changes of hematological indexes in rats after Rehmannia glutinosa leaf total glycosides administration. x + s

R1 HFHRHEFARMAE LMD HE, v £

Tab.1 Changes of serum biochemistry indexes in rats after Rehmannia glutinosa leaf total glycosides administration. x + s

1/ week Groups n ALT/U - L~! ALP/U - L-! CK/U - L-! CRE/pmol + L-! UREA/pmol « L1
8 ( Male) Control 10 34.0£3.5 121.0£35. 4 585.5 +£240. 1 30.3+3.2 7.01 £1.05
Low 10 37.7£11.2 117.8 £17. 1 624.0£301.0 28.9£3.5 7.03£1.06
Medium 10 35.9+3.0 142.9 £43.6 581.4 +130.0 32.5+4.1 6.94 +1.04
High 10 32.8£5.6 127.9 +35.2 562.8 £160. 8 28.5+2.2 6.91 £0.55
8( Female) Control 10 32.8+7.1 94.2 £34.2 778.5 +237. 1 38.5+7.9 8.93+1.77
Low 10 31.6 4.1 82.3+20.9 679.9 £269. 1 34.913.6 8.35+1.33
Medium 10 35.7+5.9 79.5£16.9 564.2 £136. 4 34.7+2.4 7.97 0. 87
High 10 35.2+9.2 85.1+25.7 595.1+171.6 35.9 4.1 8. 00 =0. 80
12( Male) Control 5 38.8+6.3 95.0 +14. 1 528.0+110.3 34.215.8 7.50 +0. 87
Low 5 34.8+4.3 88.4 +20.2 546.2 +102.8 35.25.0 7.96 +0.99
Medium 5 44.2 £11.7 97.4 £16.5 602. 4 +164.2 34.4 4.5 7.66 +0.72
High 5 40.0+7.9 89.2+11.0 527.2 £167.5 35.6+1.1 7.60 +0. 48
12( Female) Control 5 33.426.7 52.4+6.3 387.2+67. 1 43.6+6.3 8.12+0.45
Low 5 34.6 6.3 59.6+17.0 528.4 +103.2 38.6 4.1 8.70 1. 12
Medium 5 39.4 8.4 77.2 £20.8 619.4 +129. 0" 38.4£2.9 8.76 0. 58
High 5 35.8+7.9 52.8+9.0 502.6 +112.2 40.4 4.5 8.32+0.90

TR ALT - R SEART : ALP - PERRIREG ; CK — WUBRBATRILAT ; CRE — LT ; UREA - JRE ; Sk R4l ik, VP <0.01,
Note; ALT - alanine aminotransferase; ALP — alkaline phosphatase; CK - creatine phosphokinase; CRE - creatinine; UREA — urea; Dp<0.01, compared with the vehicle

group.
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Tab.2 Effect of Rehmannia glutinosa leaf total glycosides on tibia length in rats. mm,x +s

Sex (time point) n Control Low Medium High
Male (8 week) 10 39.34 +0. 63 37.91 +£1.91 39.00 +0. 64 39.53 +1.46
Female (8 week) 10 34.61 +1.30 34.65 £0.94 34.59 +0. 69 34.82 +1.11
Male (12 week) 5 41.32£1.48 40. 39 0. 47 41.02 £1.88 41.26 0. 68
Female (12 week) 5 38.40 +1.47 36.84 +2.12 37.49 +0. 81 37.94 +1.56
RI MEATRFAARARAFTENT N, g-om™ ks
Tab.3 Effect of Rehmannia glutinosa leaf total glycosides on bone mineral density of femur in rats. g + cm >, s
Sex (time point) n Control Low Medium High
Male (8 week) 10 0.3522+0.020 6 0.366 4 +0.021 3 0.3520+0.017 6 0.3394 +0.016 3
Female (8 week) 10 0.308 4 +0.024 3 0.3315 +0.020 0 0.308 1 +0.026 2 0.320 7 £0. 020 2
Male (12 week) 5 0.364 8 £0.014 3 0.350 8 £0.029 2 0.372 8 £0.016 2 0.357 3 £0.013 5
Female (12 week) 5 0.312 6 £0. 007 1 0.338 8 £0.049 2 0.3353+0.016 5 0.358 9 £0.024 8

RA HEFREABERERARN YR, dxxs

Tab.4 Effect of Rehmannia glutinosa leaf total glycosides on sexual cycle in female rats. d,x £

Time point/week n Control Low Medium High
6~8 10 4.9+2.4 4.3+0.6 4.9+2.4 4.4+0.7
10 ~12 5 5.7+3.5 4.1+0.1 4.1+0.1 4.2+0.4
RS HEGTREMERBETSEAP M, n=5x%s
Tab.5 Effects of Rehmannia glutinosa leaf total glycosides on sperm parameters in male rats. n =5,x +5
Time point Index Control Low Medium High
End of administration (8 week ) Motility/ % 38.3+7.0 30.3+13.3 39.5+5.9 33.8+4.5
Total sperms/ x 10® + ¢ ~! 448.4 £61.0 367.3 £54.6 427.7 £106. 0 338.3+118.5
VAP/pm + s~ ! 189.1+9.7 175.1 +£18.3 183.5 +14.8 183.8 £26. 1
Malformation/ % 3.6x1.7 4.4x1.1 4.6+2.0 3.3x1.7
End of recovery (12 week) Motility/ % 36.8 +4.7 31.8+13.5 36.4 4.5 38.4+4.9
Total sperms/ x 10® + g ~! 562.0 +84.2 528.4 £217. 1 498.1£43.3 529.9 £110.5
VAP/pm + s~ ! 207.6 £10.5 179.7 £29.2 200.3 £19.5 206.3 +18.8
Malformation/ % 5.5+1.3 5.8+1.7 5.4+2.3 4.7+0.6
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Note: VAP — velocity of average path.
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A - organ mass of male rats at the end of administration (n =10) ; B — organ mass of female rats at the end of administration (n =10) ; C — organ mass of male rats at the end
of recovery (n=5); D —organ mass of female rats at the end of recovery (n=5) ;)P <0.05,2)P <0.01, compared with the control group.

B3 HEAREAARMERENYH, x£s

Fig. 3 Effects of Rehmannia glutinosa leaf total glycosides on organ mass in rats. x +s
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A -1 - organs of control group; a —i —organs of high-dosed group. A,a —lung; B,b - liver; C,c —kidney; D,d - heart; E,e —ovary; F,f —testis; G, g — thyroid gland;

H,h - spleen; I,i - brain.
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Fig. 4 Results of histopathological examination in rats after Rehmannia glutinosa leaf total glycosides administration ( HE staining, x40)
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